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Steel guinea pig about to have a breakdown 


@ We've come a long way toward licking the No. 1 
enemy of steel—corrosion. 

At United States Steel, for example, we’ ve learned 
a lot through exposure tests, equipment service 
trials, accelerated laboratory tests, and the like. 
But there’s just one way to be sure which grade 
of steel will give the longest service per dollar of 
cost on any given job: try it under actual operating 
conditions. 

That’s where the steel “‘guinea pigs’? come in. 
Those expendable corrosion test racks are made up 
from a dozen or more different grades of steel 
separated by porcelain insulators that prevent gal- 
vanic action. We actually put the “guinea pigs” 
right into the operating equipment that contains 
corrosive liquids or gases. Then, when the steel 
specimens have been exposed to the service 
conditions for predetermined periods of 
time, we remove the guinea pigs, send 
them to the laboratory and determine the 


most economical steel for that particular service. 
To our way of thinking, this is the most accurate 
way to decide what grade of steel is the best buy 
for a particular installation. 

Actual on-the-job corrosion tests like these have 
saved many thousands of dollars for refineries, tex- 
tile and paper mills, food processing plants and 
other manufacturers to whom corrosion is an ex- 
pensive headache. For these users, the cost of 
steel replacement has been lowered; and our cus- 
tomers have had fewer hours of lost production 
time due to corrosive failure. 

This guinea pig test is typical of the many and 
varied research projects sponsored by United States 
Steel. Trained metallurgists in the field and in doz- 
ens of research laboratories are working to develop 

new steel compositions, and to solve prob- 
lems involving the more efficient use of 
steel. United States Steel Company, 525 
William Penn Place, Pittsburgh 30, Pa. 





Nature was working for you...a billion years ago 


Age-old natural gas—changed beyond recognition by the 


hand of science —is in nearly everything that’s new today 


Geologists tell us that centuries ago mountains rose and 
crumbled... oceans formed and disappeared . . . and great 
masses of plant and animal life were buried under lavers 
of earth, rock, and water. Gradually. chemical reactions 


changed that buried matter into oil and natural gas. 


IT 1S IMPORTANT TO ALL OF US— Natural gas came into 
its own within the lifetime of many of us. Its great impor- 
tance began when scientists learned to separate and use its 
parts. Out of this work in the field of petro-chemistry came 
“Prestone” anti-freeze. the all-winter type that took the 
worry out of cold weather driving. Then there are today’s 
plastics. Some are so soft and pliable that they make beau- 
tiful. long-lasting curtains and drapes for vour home. Others 
are so tough and enduring that they are used to protect the 
hottoms of ocean liners. Natural gas products are impor- 
tant ingredients in nearly all of them. 

FROM ANTI-FREEZE TO FUEL—\W herever you turn. there’s 
something that’s been made better by the magic touch of 


chemistry. It brings you many of today’s life-saving wonder 
drugs ... man-made fibers for exciting new textiles... hun- 
dreds of useful chemicals . . . and also “Pyrofax” gas, the 
modern bottled gas for home, farm, and industry. 

UCC AND CHEMISTRY — The people of Union Carbide 
pioneered in producing synthetic organic chemicals. Today, 
their plants turn out more than 350 of these versatile chem- 
icals for industry to use in making the things that serve 
you so well. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and PLastics. Ask for booklet 1-2. 


Unton CarBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET (ff NEW yorK 17, N. ¥. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases. and Plastics include. 
PRESTONE and TREK Anti-Freezes* EVEREADY Flashlights and Batteries * NATIONAL Carbons * ACHESON Electrodes * PYROFAX Gas 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys « PREST-O-LITE Acetylene 
DYNEL TEXTILE FIBERS * BAKELITE, KRENE, and VINYLITE Plastics * LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 





Make the Fi 
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by PAUL CLARK 
Application Engineer, Electric Control Section 
WEST ALLIS WORKS 
(Graduate Training Course 1950) 
lowa State—EE—1949 


I SUDDENLY occurred to me while I was 
a senior, looking for a job, that my first 
job would be all important. In a way, it 
was going to be almost as much a part of 
my schooling as my last year at “State.” 
Since » tm, I've been glad I thought 
of it that way, be- 
cause that’s what the 
first year and a half 
was . . . schooling. 
Among other things, 
I learned what I 
wanted to do, and 
learned a lot about 
products and indus- 
try problems. But I 
give much of the 
credit for the great 
amount I learned to the Allis-Chalmers 
Graduate Training Course and consider 
mee s very y lucky to have chosen Allis- 
— 


PAUL CLARK 





"Power Transformer being installed in 
Midwest utility. 
Chalmers. Perhaps a quick review of my 
own experience will show why I feel that 
way. 
After graduating from Iowa State 
in 1949 


I started the Allis-Chalmers Graduate 
Training Course on the Steam Turbine 
erection floor. From there I went to the 
switchgear and pump departments to 
familiarize myself with other utility equip- 
ment; and from there, to the Motor and 
Generator section, which at the time was 
my goal. 
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Brain of a giant 107,000- kw steam turbo-generator is this ase 
Regulex voltage control. Clark finds such control a fascinating problem. 


Arrange Your Own Course 


From this, you begin to see the freedom 
a GTC student has at Allis-Chalmers. 
You not only have complete freedom in 
arranging your course, but you can change 
your course as you go along and your 
interests develop. Best of all, you have a 
wide choice, because Allis-Chalmers builds 
such a wide line of products. 


Even after getting to the Motor and 
Generator section, which had been my 
original goal, I had a chance to change my 
mind. While I found a certain glamour to 
the big motors and generators, I became 
really intrigued by the electrical brains of 
these giants, and decided to go to the 
control section to learn more about them. 
I have been working there ever since. 

Today, I am in charge of pricing, apply- 
ing and promoting the sale of three lines 
of control devices: Rocking Contact volt- 
age regulators; Regulex voltage regula- 
tors; and liquid rheostats. Part of my 
time is spent traveling . . . visiting cus- 
tomers and helping district office salesmen. 


Rocking ( 


The time spent in other departments 
has paid off too. It not only helped me 
find the work I liked best, but I met people 
in departments all over the plant that I 
now work with in coordinating jobs for 
utilities. Even time on the Steam Turbine 
erection floor proved valuable, because it 
helps me in talking shop to utility men. 


Wide Choice at A-C 

One reason you have such a wide choice 
is the fact that Allis-Chalmers makes 
equipment for every basic industry, in- 
cluding electric power, cement, mining, 
rock products, flour milling, and steel. 
Just to give you an idea, here are some of 
the products you might some day re- 
design, build or sell: transformers, steam 
condensers, pumps, motors, blowers, unit 
substations, steam and hydraulic turbines 
and generators, crushers, kilns, grinders, 
coolers, rolling mills, sifters, and many 
others. 

That diversity can mean a lot to you in 
helping you find the job you want. It cer- 
tainly helped me make my first job count. 


ntact and Regulex are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


For information call the Allis-Chalmers District Office in your locality or write to 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 











Brush Up on Cellulose 

















PROBLEM... 


... to discover a domestic material 
for blending the many ingredients 
of modern-day toothpastes, sham- 
poos, lotions, and other cosmetic 


preparations, 


SOLUTION... 


. . cellulose gum—pioneered by 
Hercules. Added in very small 
quantities by manufacturers to 
their formulations, cellulose gum 


simplifies production. 


COLLEGE MEN... 
This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 


and end-uses. 


Hercules’ business is solving problems by chemistry for industry . . . 


. . . detergents, rubber, insecticides, adhesives, plastics, paint, varnish, lacquer, textiles, paper, soups, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


Sales Offices in Principal Cities 





Where Are The Women? 


Last year, of some 40,000 en- 
gineering degrees granted, only 77 
went to women. Yet, in hundreds of 
colleges throughout the country 
are analytically minded young wo- 
men enrolled as math or physics 
majors or perhaps as students of 
the humanities or even home eco- 
nomics—many of whom would have 
become capable engineers if they 
had been of the opposite sex. 


The furor raised during the past 
year over the drastic shortage of 
engineers is an old story by now, 
but the situation is expected to con- 
tinue for a good many more years. 
Surveys indicated a shortage of 
over 40,000 engineers last spring 
with a probable continued  de- 
ficiency for the next five to ten 
years. Instead of looking for jobs 
like other graduates, engineering 
students found their services the 
object of industrial competition. 
Most engineering graduates had at 
least half a dozen offers, with an 
average starting salary of $350 a 
month. Large companies were of- 
fering to hire entire graduating 
classes; men about to be drafted 
were signing promissory contracts 
for the future. 


Not so long ago, it seemed to be 
generally true that a company pre- 
ferred to hire an inferior male en- 
gineer than a good woman engin- 
eer, in spite of the fact that women 
like Edith Clark and Lillian Gil- 
breth proved themselves capable 
in this masculine profession. But 
today, with the draft sapping our 
manpower and with industry hiring 
engineers for a wide range of posi- 
tions (40°% of industry’s manage- 
ment engineer- 
trained), women are being looked 
to for possible help in meeting the 


personnel — are 


demand. 


It is up to each engineering- 
minded high school girl to decide 
for herself 1) whether she thinks 
she has the qualifications which 
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would fit her for an engineering 
education; and 2) whether she has 
the interest and determination to 
go through with that education. 
However, the high school graduate 
has to depend to a great extent on 
the advice of parents, friends, and 
teachers; in many cases, a girl has 
not had the chance to find out 
whether she has more than an in- 
fatuation for a particular engineer- 
ing field and whether she has any 
real ability because of the discour- 
aging, out-of-date ideas of her 
elders. Many girls have instead 
been satisfied with theoretical math 
and physics courses which, unless 
supplemented with an_ unusually 
large number of technical electives, 
give little opportunity for acquiring 
the common-sense, practical know- 
ledge so necessary for industrial re- 
search . .. or for learning anything 
beyond the pure science training 
useful chiefly for a teaching or pure 
research career. 


If a woman has the same inter- 
ests and capabilities as a man, why 
should she not have the same op- 
portunity to develop these iter- 
ests? True, a woman has to be able 
to adjust to the idea of “going it 
alone” (though she will soon at- 
tain the respect of her male class- 
mates and her instructors if she 
shows real interest), and she may 
face difficult situations when she 
enters into a career... and finally 
she perhaps will have the challeng- 
ing problem of trying to combine 
marriage and a career. But bal- 
anced against these is the satisfac- 
tion of acquiring a better under- 
standing of her physical environ- 
ment and the tools with which to 
create in that environment as well 
as the confidence of being able to 
work alongside her fellowmen and 

. even if she gives up her career 
for marriage . . . the satisfaction of 
having an education in a_ field 
which holds her chief interest. 


It is often said that engineers 


are too much limited by their rigor- 
ous technical education; however, 
the five-year program such as Cor- 
nell offers (particularly the Engin- 
eering Physics course, which, with 
its combination of down-to-earth 
engineering training and a_ broad 
scientific foundation, is excellent 
technical training for a girl) en- 
ables students to take a large num- 
ber of liberal electives. Along with 
developing the ability to under- 
stand physical phenomena no stu- 
dent of the humanities could ever 
undertake to investigate on his 
own, the engineer, male or female, 
is encouraged today to develop his 
interests in the arts and in general 
participation in college and com- 
munity life so that he may con- 
tinue broadening his education and 
experience after he graduates from 
college. 


Women are generally considered 
to be of more meticulous nature 
than men; their approach to prob- 
lems may be somewhat different. 
They may not be able to fit as 
easily into engineering manage- 
ment positions, but they can and 
have surpassed men in ability and 
achievement in many realms of 
technical work. There is no reason 
why women should be more satis- 
fied than men with routine draft- 
ing or computing work. Women are 
capable of much more with the 
proper education and a certain 
amount of determination . . . and 
imagination. 


The situation today is critical. 
The women of this country have 
had to assume no obligations in 
their country’s defense mobiliza- 
tion program, as they have else- 
where. Yet they have equal rights 
and supposedly equal opportunities 
in the political, social, and eco- 
nomic structure of this nation . . . 
and they certainly have ability. So 
why should they not make use of 


it? J.B. 
THE CORNELL ENGINEER 





The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 
principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally- 
cast-iron pressure pipe are now in service. All of this pipe 
is more uniform in metal structure, in wall thickness, 
and in concentricity, than pipe not centrifugally cast. 

Better production control means better pipe; it re- 
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 


and end with rigid tests of the finished product. 


By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 7 

Send for booklet, “Facts About Cast Iron Pipe.” 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 


Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 





AST TRON PIPE civrcais 
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To The Frosh 


A Guide for the 
future -- after June, 1957 


The Cornett ENGINEER wishes 
to extend a hearty welcome to the 
members of the class of 1957 and 
congratulates them upon their ad- 
mission to a school with a proud 
history of leadership in technical 
education. 

As college freshmen most of you 
probably wonder what the exact 
nature of your curriculum will be 
and just what the engineer does 
when he enters the professional 
world. No doubt, though, you are 
familiar with the tale that engi- 
neers are mostly an uncultured lor, 
whose thinking must necessarily be 
restricted because of an education 
Ww hich is heavy on the technical 
side. ‘The engineer is also envisioned 
as existing In a mental cocoon, too 
wrapped up in his work to emerge 
and meet the rest of the world on 
common ground, Although there has 
been much of this haphazard gen- 
eralization of the profession, some 
of the criticism can probably be 
justified, However, if this fact 
seems discomforting, do not, by any 
means, feel that you will be forced 
into the same pattern merely be- 
cause you have chosen to study 
this particular field. 

First, it should be pointed out 
that engineering training empha- 
sizes integrity, simplicity, practical- 
ity and orderliness in the applica- 
tion of technical knowledge. The 
student who appreciates the im- 
portance of these attributes and ap- 
plies them wisely in the solution of 
technical problems will also find 
them invaluable aids to. straight 
thinking on all matters. In fact, a 
high percentage of engineers have 
achieved fields other 
than applied engineering, such as 
business and industrial administra- 


success In 


tion and management. 
On the other hand, it must be 
acknowledged that most engineer- 
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ing curricula are rather inflexible 
due to the large number of required 
courses which they must contain in 
order to cover adequately the tech- 
nical material. This prevents the in- 
clusion of more liberal arts and non- 
technical electives—one of the 
prime reasons that many engineer- 
ing students lose sight of the tre- 
mendous world of learning about 
them. Therefore, they actually do 
receive a one-sided education. Such 
a state of affairs, howe. er, need not 
and should not exist. 
Here at Cornell the 
program, one of the first to be in- 
stalled, has accomplished much in 


five-year 


the way of broadening the engi- 
neering curriculum. While still in a 
process of evolution, it has been 
very successful thus far in combin- 
ing technical and non-technical 
study. In addition, the number of 
liberal electives has been substan- 
tially increased. But the new pro- 
gram has not provided the entire 
answer; the fact remains that only 
so much can be accomplished even 
in five years—that 1s, accomplished 
in the lecture halls. There remain 
available on the campus, however, 
numerous extracurricular —oppor- 
tunities with which you may sup- 
plement and enrich your formal 
classroom education. As freshmen 
you should be aware of the wealth 
of knowledge that can be had foi 
only a little extra investment of 
your time. If exploited, it can yieid 
rich dividends in learning and help 
to balance’ out the heavy load ot 
technical work you will be carry- 
ing. 

Consider the great many activi- 
ties which are an integral part of 
the daily life of the college com- 
munity. No matter where your in- 
terests lie you can be sure to find 
some organization on campus with 
share 


which you can work and 


those inetrests. It might be noted 
that Cornell engineers have estab- 
lished an outstanding record of 
leadership and responsibility in 
campus affairs, especially on pub- 
lications and in student govern- 
ment. What better way is there to 
get to know your classmates as peo- 
ple rather than as students? Warm 
friendships flourish easily in the 
media of mutually-shared interests. 

Guest lectures, seminars, and 
discussion groups also comprise an 
important part of the extracurricu- 
lar program. They cover the wid- 
est range of topics imaginable and 
are both provocative and informa: 
tive. Here you will have the oppor- 
tunity to meet and speak with 
prominent personages who visit the 
University to lecture on their re- 
spective fields. Much of the informa- 
tion disseminated in this manner 
is particularly valuable since it can- 
not easily be obtained otherwise. 
Among other things, the lectures 
and discussions provide an excellent 
means of keeping pace with current 
events and shed new light on dom- 
estic and world affairs, of prime 
import to all of us at this time. 

It should also be mentioned that 
you may be able to fit extra courses, 
which interest you, into the regular 
curriculum if it can be arranged. 
Many engineers overload their pro- 
grams to do this, or else sit in on 
courses in their own spare time. 
There is no limit to what can be 
accomplished in this manner. 

During the next five years at 
Cornell, it would do well to keep in 
mind the fact that one of the pri- 
mary aims of any university is to 
graduate intellectually and emo- 
tionally mature young men and 
women, capable of assuming the 
responsibilities of our society. It 
is therefore essential that you de- 
velop a keen sense of proportion 
and appreciation of the environ- 
ment in which we exist, as indis- 
pensable supplements to your en- 
gineering training. To accomplish 
this, will naturally require extra ef- 
fort on your part; however, it wiil 
decide the difference between a 
run-of-the-mill engineer and = one 
who possesses the depth and _per- 
ception to succeed in his chosen 
held without divorcing himself from 
the rest of the world and its at- 
tendant complexities. Which one 
will you be? DS. 
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Hitting modern military targets 
poses ever-new 
engineering problems 


Increasing emphasis in speed and mobility in modern 
warfare intensifies the problem of destroying 
the target — takes it out of the reach of manual ability 
and into the realm of electronics. Electrical 
and mechanical engineering — of the highest skill 
and ingenuity — are required. 

Since 1918, Arma Corporation has worked closely with 
our Armed Forces and American Industry in 
pioneering and developing equipment to solve such 
problems. Today, Arma is in the forefront in 
supplying these precision instruments for our nation’s 
defense, through techniques which tomorrow 
can be widely applied. 


This booklet — “Engineering at Arma” — describes in 
detail the challenges of an engineering career at Arma. 
It can open new horizons to you. Write today for your 
copy to Engineering Division, Arma Corporation, 254 36th 
Street, Brooklyn 32, N. ¥. 








ARMA. coronation 


254 36th Street, Brooklyn 32, N. ¥ 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


QUALITY 7-21 VIN PRECISION 
INSTRUMENT 


34 YEARS OF LEADERSHIP IN INSTRUMENTATION 
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Gloom chaser... 
that works 


Fair weather or foul, when you flip a 
light switch you expect light. You take 

it for granted. Actually, like a touchdown 
in football, the result is the triumph 

of teamwork in electrical apparatus. 


The power company is the captain. 
The players include the manufacturers 
of generators, transformers, switch gear, 
and electrical fixtures. But an unseen 


essential called Synthane is present, too.; 


Synthane is a laminated plastic. It is 

an excellent electrical insulator. It is also 
a mechanical material that combines 
light weight and strength, a chemical- 
resistant material that machines easily. 
Send for the complete Synthane Catalog. 
Then, if you find Synthane a material 
you can use, we will be glad to help you 
with design, sheets, rods, tubes or 
fabricated parts. Synthane Corporation, 
10 River Road, Oaks, Pennsylvania. 





Insulator (left) made from Grade X 





Black Synthane for Square D Company 
and switch mounting plate made for 
Cutler-Hammer Inc. of Grade GICC-M 
Synthane. Both parts require good 


electrical characteristics. 


Swithane-one of industryjs unseen esseritiols 
SYNTHANE| 
1S] 


LAMINATED PLASTICS 
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McGRAW-HILL PUBLISHING COMPANY, INC. 


A 
(ii) | 330 WEST 42nd STREET, NEW YORK 36, N. Y. EY FOR BUSINESS 


HOW MANY FEET TO A FOOT... 

A one-foot length of this six-strand, steel-sinewed 
piece of wire rope has 150 or more feet of wire. And 
each wire in this precision product must be accurate 
within a thousandth of an inch. 

It wasn’t always so. But deeper mines and oil wells, 
higher buildings, greater logging, shipbuilding and 
construction projects called for stronger, safer rope 

. . without increase in diameter. So rope engineering 
became a science. 


SINEW OF INDUSTRY... 

Special steels with the right combination of fatigue 
and abrasion resistance . . . skillful wire drawing .. . 
lubricant-saturated fiber centers . . . and scores of 
sizes, grades and “constructions” are necessary to 
meet today’s wire rope requirements. 

Wire rope manufacture represents the contribu- 
tions of countless craftsmen whose challenge was 
industry's need . . . whose accomplishments, indus- 
try’s gain. 


AMERICA WORKS LIKE THAT... 


Keeping alert to the needs of business and industry 
...and meeting them under competitive conditions 
. .. has characterized America’s growth. 

And keeping people abreast of these developments 
is the job of America’s all-seeing, all-hearing and 
reporting Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique 
contribution of the American business press .. . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to man- 
age better, design better, manufacture better, re- 
search better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


The McGraw-Hill publications are a part of this 
American Inter-Communications system. 

As publishers, we know the consuming insistence 
of editors on analyzing, interpreting and reporting 
worthwhile ideas. We know that business men, in 
order to keep abreast of their jobs, subscribe to— pay 
for— McGraw-Hill magazines edited for their specific 
business interests . . . for the editorial pages tell 
“how” and the advertising pages tell ‘“‘with what.” 





A CAREER FOR YOU... 
To a few engineering graduates, “McGraw-Hill” 
will mean “writing’’ as well as ‘‘reading.”’ 
Spurred by experience on college magazines, or 
broadened by work in industry, these men will join 
those of earlier classes who are now McGraw-Hill 
engineering editors. 
ff you are thinking their way, tell our Personnel 
Relations Department (College Section) —now— 
about your qualifications for an editorial career. 











M GRAW-HILL & 


Nei, 
SAW 
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“Willie wants to 
be President ! 


“Of our Student Council, that is. 


“That's him over there, passing out his cam- 
paign handbills like an alderman passing 
out cigars. 


“Our school elections used to be pretty dull. 
You know, a couple of funny posters put up 
in the halls, and that was about it. 


“But our new Civics teacher, Mr. Leszczynski, 
has a theory that we'll learn a heck of a lot 
more about government and Americanism if 
we have less reading and more doing. 


“He started out last year by making two school 
Parties ... conventions, platforms and all that. 
And, while we had a lot of fun with our 
elections, we learned a lot about govern- 
ment at the same time. We've even got a 
regular Congress ... with teachers in our 
Senate and us pupils in our House of Repre- 
sentatives. All elected by us, too. 


“One of the things Mr. Leszczynski keeps 
drumming into us is the Bill of Rights of 
the Constitution. He’s pretty hot on the 
subject of our Freedoms . . . religion, press, 

: speech and the rest. He practically begs us 

- ..,) to appreciate those Freedoms every day of 

+* our lives, not just on the Fourth of July and 
on Thanksgiving Day. 

4 y “He’s not so dumb, either. He must've figured 
Ow we'd sort of take our lessons home and pass 
CH a : 

them along to our families. "Cause since he 
came to our school, our Parent-Teacher’s 
meetings have been standing-room-only. 


“And last regular Election Day in town, 
more’n 80% of our parents voted. I know 
both of mine did ...and so did my big 
brothers and sisters. 


“The funny part about it is... Mr. Leszczynski 
wasn't even born an American! But he never 
misses a chance to vote or take an active part 
in civic affairs. And he keeps reminding us 
he had to come to ¢his country to find out 
what Freedom really means. 


“To show you what us kids think about him 
... he’s the only teacher we don’t have a 
nickname for behind his back.” 


REPUBLIC STEEL 


Republic Building © Cleveland 1, Ohio 





Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free... an America whose people 
enjoy the many fine products of a modern Beverage 
Industry. And, through the Beverage Industry, Republic 
serves America. Many, many tons of its carbon, alloy, 
and, especially, stainless steels are formed into vats, 
tanks, mixers, bottling machines, vending machines, 
cans, shipping containers and dispensing equipment. 
Steel equipment like this makes it possible for 
Americans to enjoy their favorite tasty and refresh- 
ing beverages the year ‘round. 


* * * 


For a full color reprint of this advertisement, 
write Dept. H, Republic Steel, Cleveland 1, Obio. | 
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More Power to You 


By PAUL W. THOMPSON, M.E. *10 


In 1910, when my_ professional 
life began, the electric power indus- 
try was still a fledgling. Today it 
stands high in comparisons with 
many industries of our country. 

The birth of the industry occurred 
but 68 years ago, when Thomas A. 
Edison’s work with electricity and 
his invention of the incandescent 
lamp resulted in the establishment 
of the Pearl Street Station in New 
York City. In the short space of a 
man’s lifetime, the electric industry 
has advanced amazingly from that 
beginning and is now a cornerstone 
of our modern civilization, provid- 
ing an essential service to every 
segment of American life. Our un- 
paralleled standard of living, our 
ability to produce goods, and our 
high hopes for even greater pro- 
gress in the future depend in no 
small way on the use of electrical 
energy. 

There are 300,000 
working in the investor-owned elec- 


employees 


tric companies that operate 80 per- 
cent of the installed capacity in the 
United States. It has taken 17 bil- 
lion. dollars—over $50,000 per em- 
ployee—to provide the plant used 
by them for the production, trans- 
mission and distribution of electric 
energy. 

A list of owners or stockholders 
would have the names of 3 million 
people from every walk of life who 
have pooled their savings to make 
this business possible. There 1s also 
an unknown number of people who 





The end of a steam condenser for a 
large turbine generator. 





have provided capital through the 
purchase of bonds. In addition, an 
estimated 100,000,000 people who, 
as life insurance policyholders or 
depositors in mutual savings banks, 
have an indirect financial interest 
through the holding of investments 
by their respective institutions. 

This 17 billion dollars of invest- 
ment is 39 percent of the amount 
invested in manufacturing plants of 
all kinds thrown together. It is four 
times that invested in primary iron 
and steel production plants—and 
eight times that in autumobile and 
parts manufacturing. 

While the product measured at a 
customer’s meter is energy in the 





Paul W. Thompson, Vice-Presi- 
dent in charge of Engineering of 
The Detroit Edison Company, was 
born December 7, 1887 in Oxford, 
New York. He attended Oxford 
Academy and graduated from Cor- 
nell University in 1910 with a de- 
gree in mechanical engineering. 
From 1910 to 1913 he was instruc- 
tor in senior engineering subjects 
at Cornell University. He was em- 
ployed by Detroit Edison in 1913 as 
experimental engineer at the Del- 
ray Power Plant. Since that time he 
has held the positions of Technical 
Engineer of Power Plants, Chief 
Assistant Engineer of Power Plants, 
Chief Engineer of Power Plants and 
in September, 1943, was elected 
Vice-President in charge of Engi- 
neering of The Detroit Edison Com- 
pany. 

He has been the author of a 
number of miscellaneous engineer- 
ing articles published in the tech- 
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form of kilowatthours, we utility 
employes are continually aware that 
what we really sell is “service.” The 
customer thinks of electricity in 
terms of the things it does for him. 
He judges its quality in terms of 
continuity and reliability of service, 
and of good voltage regulation. 
An interesting thing about a kilo- 
wattnour that is an advantage over 
the usual manufactured product is 
that its design doesn’t change. Pro- 
ducucu facilities do not, therefore, 
suffer the rapid obsolescence of 
plant resulting from such change. 


Development Cited 


The following table gives severa} 





Paul W. Thompson 


nical press, and has presented sev- 
eral papers at the American Society 
of Mechanical Engineers’ annual 
meetings. 
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national statistics for the years 1920 
and 1950 that show the develop- 
ments during that period: 
1920 
Energy in kilowatthours 


1950 
produced per capita 500 2500 
\verage kilowatthours 
used by a residential 
customer 
Power assisting each 
production worker in 
horsepower 
Energy assisting each 
production worker in 
kilowatthours 
Standard work week 
$Y BRDU escscecsssccssc 60 40) 
Percentage of farms 
electrified 4%, FOG 
Engineers have developed many 


3000 13000 


new uses for electric energy, making 
it possible to do many jobs today 
that could not be done in 1920 o1 
to do them much more economi- 
cally than they were being done by 
other 13,000 kilo- 
watthours of energy per year for 


methods. The 


each production worker is equiva- 
lent to the physical efforts of 75 to 
200 men (depending on method of 
working 40-hour 
weeks for one year. But the cost of 
electricity used for manufacturing 


calculations ) 


accounts for only *4 of 1 percent of 


the selling price of the factory pro- 
ducts. 

Had anyone told me forty years 
ago that the industry would grow 
as it has I would not have believed 
him. But [ have seen it and have 
personally experienced many of the 
problems associated with that tre- 
mendous growth. If you don’t mind 
I shall reminisce a little and review 
some of the accomplishments that 
have made this great industry what 
It 1s today. 

\ll the generating capacity need- 
ed for Detroit Edison load just prior 
to World War I could be supplied 

turbine-generators 
installed. It has a 


by one of the 
most recently 
capability of 125,000 kilowatts and 
is but one of thirty of varying sizes 
in the Detroit Edison system. It ts 
electric 
faster 


obvious that needs for 


energy have grown) much 
than the population itself 
Efficiency Cuts Cost 

In my time, generating plants 
have improved so that we have re- 
duced the number of pounds of coal 
needed to generate a kilowatthour 
from approximate ly 3 pounds to less 
than *4 of a pound in the most 
efficient plants. It 


more to build each kilowatt of plant 


costs much 


capacity, and the price of coal has 


Workmen shown here are running tests on the stator windings of a newly installed 
alternating current generator. 


risen, but the cost of electrical 
energy has been reduced. For exam- 
ple— in 1915 when coal burned by 
The Detroit Edison Company cost 
an average of $2.21 per ton, a resi- 
dential customer paid an average 
of 6.04¢ per kilowatthour; in 1950 
when coal cost $7.89, the custome: 
paid 3.08¢. 

The increased efficiencies of ther- 
mal plants have been largely due to 
improvements in materials and 
methods that allow the use of high- 
er steam temperatures and_pres- 
sures. Today 2,000 psi pressure and 
1,000 degrees Fahrenheit are not 
uncommon. As better materials and 
methods are devised, you will see 
still higher efficiencies. In a com- 
pany such as ours that uses 4.2 mil- 
lion tons of coal a year, the engi- 
neer who can show how to increase 
the average efficiency of its powe1 
plants by 1 percent would effect a 
saving of $350,000 a year. 

You can be sure that our engi- 
neers are continually looking for 
ways and means of reducing costs 
or improving service. Several of 
them in a cooperative development 
(one a young man who came to 
our company in 1946) have shown 
how to make an annual dollar sav- 
ings that runs into six figures. We 
now make summer weather in the 
winter for our stoker fired steam 
generators by introducing steam in- 
to the combustion process. Through 
some phenomenon that we are not 
vet sure about, this reduces slag 
formation on tubes, thereby im- 
proving \dditional 


savings result from reduced main- 


heat transfer. 


tenance and shut-down time. I am 
sure that there will be other im- 
provements In operation of exist- 
ing plants that will show worth- 
while savings. 

I have seen boiler feed pumps as 
they came from the manufacture! 


wear out In two years. In our Re- 


search Laboratory of forty  engi- 
neers and scientists who wrestle all 
kinds of utility problems, there 1s 
a metallurgist who went to work on 
this one. Suppliers have been assist- 
ed in developing alloys that will 
wear five times longer when used in 
their high pressure pumps. 

When our urban load was 100,000 
kilowatts and the distances not 
very great, we could transmit effi- 
ciently at the generator voltages, 
but as the load increased it became 
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Equipment, such as this 13 Kv. circuit breaker, is constantly on guard to protect the 


electrical circuits of power consumers. 


necessary to operate at higher volt- 
ages. Years were spent in develop- 
ing insulation, underground cables 
and circuit breakers that would give 
good service at a transmission volt- 
age of 24,000. As the loads grew, 
the 1200 miles of 24,000 volt cabk 
had to be augmented with higher 
voltage transmission. We now have 
fifty miles of a 120,000 volt three- 
phase cable capable of carrying the 
output of two 109,000 kilowatt gen- 


erators. 
Insulation Developments 


It is a long story—citing all of 
the problems and developments 
that brought into successful opera- 
high-voltage under 


system. The cables 


tion this new 
ground cable 
are buried in 8-inch steel pipe cov- 
ered with a coating to prevent cor- 
rosion. The pipe is filled with 200 
pounds of nitrogen pressure to im- 
prove the insulating qualities of the 
cable. The oil impregnated pape: 
around each conductor is about th 
same in thickness as on the conven- 
tial 24,000 volt cable. This makes 
for more efficient dissipation of I°R 
losses. 

Special joints and terminals had 
to be developed as well as methods 


of installation. The operating and 
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maintenance problems that con- 
tinually arise with equipment of 
this kind require the training and 
ingenuity of our best engineers for 
their solution 

For a long time the surburban 
transmission system handling bulk 
power has been a steel tower ling 
operating at 120,000 volts. We fore- 
see the time when that voltage may 
have to be increased to 220,000 or 
287,000 volts. 


change into an existing system al- 


Introducing such a 


ways brings with it new problems 


In the Detroit Edison service 
area of 7,500 square miles, 23 00% 
miles of transmission and distribu- 
tion lines are carried on 579,000 
wood poles. At one time the life of 
a pole was at best about 15 years 
treated with 


Todays poles are 


chemicals that inhibit — fungus 
growth If pole life Is only doubled, 
the savings are tremendous when 
you consider that it costs $150 to 
replace each old pole 

Then 
problem that makes the day-to-day 
small. Since 1946 th 
load has grown faster than any of 
us predicted at that time. When 
the Korean War hit us, we had 


plans for rebuilding a portion of an 


every so often comes i 


ones seem 


old plant. Removing some of th 


less efficient generators to make 
space for new ones meant reducing 
our capacity at a time when the 
load predictions made that seem 
unwise. New trends in automatic 


operation and defense considera- 
tions also favored the construction 
of an entirely new plant at another 
location. Suddenly 
shifted to build a new fifth plant 


the first new location in over 


plans were 
25 
years 

But it takes 3 years from the time 
you decide to build a new plant 
until you have it in operation. Eco- 
nomic studies were quickly made 
to decide where to locate 1t—for- 
tunately we had already purchased 
land at two different places. Other 
important decisions related to tem- 
peratures and pressures that give 
the highest economy . . . to sizes 
of generators and boilers . . . to re- 
heat cycles... to unit operation of 
boiler and turbine-generator . to 
3600 rpm vs 1800 rpm and to an al- 
most completely automatic type 
ot plant. 

Building a new 


power plant 


means changes and additions to 
parts of the transmission and distri- 
bution system. For every $1 spent 
for the new plant, $2 will eventually 
be spent in new lines, switching sta- 
tions and substations that deliver 
the power to the customers. 

I could go on citing a number of 
examples of engineering problems 
that at times appeared insurmount- 
able, but now let’s take a look at 
the future. 

Electricity has become almost as 


This boiler will soon be providing steam 

for a new turbo-generator to meet the 

ever-increasing demands for electrical 
power. 





essential to modern living as food 
and clothing. It keeps production 
going in the factories, milking ma- 
chines on the farms, and deep- 
freezes and furnaces in our homes. 
Engineers will keep on developing 
new uses which will build more 
electric load, and therefore more 
challenges for the electric utility in- 
dustry. 

In the United States the industry 
has doubled in size during the last 
ten years. Engineers and managers 
are making their plans today for a 
rate of growth in the next twenty 
vear as great as that of the past 
twenty Under 
mates, the grand total United States 
capacity of approximately 80,000,- 
CCO kilowatts today will reach 200,- 
CCO,000) by 1969. Property and 
plants will be worth $65 billion, and 
annual revenues $11.5 billion. 
Future Outlook 

It is no secret that there are now 
under way long-range studies on 
applications of atomic energy to 
electricity. If and 


years. those esti- 


production of 


when that happens, methods of 
steam generation will be changed 
and there will be new engineering 
and management problems. Of 
more immediate interest is the use 
of radioactive isotopes as tracers. 
Industry is on the threshold of a 
new method of solving many of the 
engineering problems, and it will 
be a young man’s field. 

Future growth and changes will 
bring opportunities and achieve- 
ments greater than I have experi- 
enced during my 40 years in this 
buisness. Some of our engineers to- 
day feel that the engineering prob- 
lems associated with the design, 
construction, operation and main- 
tenance of power plants and electri- 
cal systems may grow even faster 
than the load. Opportunities for 
thinking up new ways of getting 
jobs done and of improving service 
and reducing costs will go on and 
on. 

This is an engineer’s business. 
The job of making and selling kilo- 
watthours depends on the engineer- 


ing science all the way from the 
source of energy to the customer’s 
meter. Even the problems that are 
of an economic nature are associ- 
ated with either materials or meth- 
ods that require an engineering 
knowledge and background for 
their solution. The majority of top 
management positions will be filled 
by engineers. 

In planning your career, keep in 
mind also that the place you work 
and the people you work with will 
have an influence on your success 
and happiness as well as what you 
do. The utility industry has long 
been a leader in employee relations 
and can point with pride to its 
achievements in that field. 

If you are looking for a challenge 
for your abilities, and an opportun- 
ity for a lifetime of professional 
growth, those of us who are about 
to pass on the torch to younger men 
commend for your careful consider- 
ation this great industry. Along 
with glamour, there is security, and 
with progress—stability. 


Letter and Brain Teaser 


lo the Editor: 
Re: February Brain Teaser. 

For the possible interest of Jun- 
iors, Seniors and Graduates may I 
add the two questions which follow 
hereunder ? 

(1) What was the total mileage 
of the bee’s flights toward Geneva? 

(2) What would it have been 
had the bee started from the Gen- 
eva car? 

No matter in which direction the 
bee first started, at the end of the 
bee’s first round-trip the distance 
between the two cars would have 
been 7/52 of their initial distance 
of 45 miles. 

Consequently, the series of flights 
north is in geometric progression: 
so also is the series of flights south: 
and the common ratio of any series 
is 7/52. 

Since the common ratio is less 
than unity, the number of terms in 
each series increases indefinitely. 
For the sum of such a series refer- 
ence is made to Integral Calculus, 
which gives the following formula 
in which “a” is the first term, and 
“r” is the common ratio: 


The answers to the questicns 
above are: 

1) 40 miles 

2) 17.5 miles 


F. Dusty, ’98 


February Brain Teaser: A car 
going 30 mph leaves Ithaca headed 
for Geneva, a distance of 45 miles 
away, exactly as a car leaves Gen- 
eva for Ithaca going 15 mph. At the 
time that the car left Ithaca, there 
had been a bee sitting on the hood 
ornament, but he took off, and fly- 
ing at 50 mph, he flew up the road 
to Geneva, where he met the car 
coming from Geneva, whereupon he 
reversed his direction, and flew in 
the direction of Ithaca, until he 
met the car coming from Ithaca, 
and reversed his direction once 
more, etc. The problem: How far 
had the bee flown by the time the 
two cars passed each other? 


We welcome Mr. Dusty’s diver- 
stons for the guntor, sentors, and 
graduates. Now will some alumnus 
contribute a Brain Teaser for the 


faculty? This month’s undergradu- 
ate teaser follows: 


A census taker stops at a house 
on Main Street to gather his in- 
formation. He notes the house 
number. The man who comes to 
the door informs him that there 
are three other residents besides 
himself. The census taker asks the 
man his age and notes it in his 
book. He asks the ages of the other 
members of the household. The 
man declines to give their ages, 
but volunteers the information that 
the product of the ages of the three 
individuals is 1296 and that the 
sum of their ages is equal to the 
house number. The census taker re- 
flects awhile. He is not quite satis- 
fied. He asks, “Are you the oldest?” 
The man replies that he is. The cen- 
sus taker then deduces the ages of 
the other three individuals and 
goes on to the next house. 


Problem: What were the ages 
of the three younger members of 
the household and what was the 
street number? The ages and the 
street number are integers. 


(Answer next month) 
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Consulting Engineers in Selling 


y FRANK W. HANKINS, ML.E. ‘19 


Billions of dollars worth of pro- 
ducts each year are designed and 
produced by engineers, sold by en- 
gineers and purchased by engineers, 
but good engineering of the selling 

lo help 
situation, 


function is often lacking. 
industry correct — this 
marketing counseling (a relatively 
new profession) presents special- 
ized training and experience. As 
applied to highly engineered indus- 
trial products, this new fietld offers 
to technical graduates attractive 
career possibilities. 

“The god of the machine” is in- 
deed the engineer and to him is 
properly credited the achievement 
of ever increased industrial pro- 
ductivity at decreased cost, not as 
measured in dollars, but in the real 
coin of fewer man-hours and _ less 
material. 
and production are sometimes. in- 


These masters of design 


clined to view the sales side of the 
business with tolerance and to con- 
sider those engaged in selling as a 
group of extroverts often trouble- 
some, but (perhaps unfortunately ) 


KNOW THE FACTS 


\ x \ f. =r 18 ] 
g = 

When did we last see XYZ Co? 
When should we see them again? 
Are they now ready to buy ? 


Do we see them often enough? 
Too often? 


How often at a profit? 





quite necessary. Or so it was some 
years ago. 

Application of Engineering 

Vlore recently, 
nesses have come to regard selling 


industrial — busi- 
as a productive effort to which en- 
gineering methods can be profit- 
ably applied. This ‘engineering’ of 
the sales function is an area of 
business operation which can vield 
great rewards since selling has long 
been considered an art rather than 
a science 

The sales plan is too often a 
haphazard patchwork of guesses, 
hunches and day-to-day improvisa- 
tion—principally a blind following 
of competitive practices including 
competitive mistakes. 

The newer technique is a pain- 
staking accumulation of the facts, 
their organization into conclusions, 
the blueprinting of a sales plan 
based on these facts, and the mont- 
tored execution of the plan. And 
because a high degree of specializa- 
tion is involved in such studies and 


PROVIDE the MEN 
to do the Job. 


KKK 


Do we need another 
SALESMAN? 


How Many will the 
TERRITORY 
and PRODUCT LINES 


Support ? 
850) 3832 [4.5 
SD 3800 

4320 


4250 
70 





in the creation of such sales plans, 
a new professional group has been 
developed to handle these special 
tasks. The men in this group fune- 
tion as consulting engineers in the 
selling field and are known as in- 
dustrial salesmen or marketing 
counselors. 
Services in Marketing 

In this article, consideration ts 
limited to those firms wh» offer 
their consulting services in the 
marketing of industrial products, 
where the buying decision is based 
on technical considerations and 
where the salesmen are usually en- 
gineers, In order to advance the 
technical justifications of their pro- 
duct and the benefits of their use 

With such products, few 


are made without the benefit of at 


sale s 


least one visit and more usually 
several or many visits by a sales- 
man. Sales planning is aimed at 
making these visits most produc- 
tive. The sales consultant, working 
with the sales manager, can help 


In many ways. 


EFFECTIVELY to 


APPLY THEM 3 
THAT JOB. 


4h 
tre ee 


ARE SALESMEN trying 
to cover 
TOO MANY PROSPECTS? 


Just for insurance ? 
Hoping for windfalls? | 
Waiting for personnel changes ' 
‘ow can we find a common basis for 
anagement and men to come to 
1 agreement 7? 
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A sales department in the line or- 
ganization consists of a directing 
head, a vice president in charge of 
sales or a general sales manager, 
district sales managers, sales en- 
gineers, sales trainees and/or sales 
agents or representatives, distribu- 
tors and jobbers. Staff personnel 
may include advertising manager, 
product spe- 


advertising agency, 


cialists industry specialists and 


marketing counsel. 


For most efficient operation, this 
sales department must know where, 
when, how to sell most profitably. 
Perhaps the most important of the 
three is “Where to sell?” because it 
is economically impossible to effec- 
tively cover every possible sales 
opportunity by sales visits. Even 
though it may be reasonably pos- 
sible to blanket 


customers by advertising and cat- 


most potential 
alog distribution, selling must rely 
on placing the salesmen at the 
point of sale, face to face with the 
man or men who make the buying 
decision and must equip him with 
effective sales tools to convey to 
these men, with maximum impact, 
the desirability of his product. 


Therefore, although the © selling 


function includes the © selection, 
training and equipping of the sales- 
man, the all-important job is to 
make certain that the limited time 


in which he can be in action (de- 
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ducting time for travel and wait- 
ing) is directed at profitable tar- 


gets. 


Sales Planning 


In periods of high business ac- 
tivity, selling has little time for 
creative efforts and declines to the 
level of response selling—the fol- 
lowing up of inquiries and quota- 
tions inspired by needs the buyei 
has felt himself rather than needs 
of which sales efforts have made 
him aware. Sales departments are 
kept busy responding to these calls 
and sell on a brand vs. brand basis. 
Even in such periods, the buyer, to 
conserve his own time, will limit 
his inquiries to a few suppliers but 
usually will include those who have 
called upon him with some regu- 
larity. Hence the importance of in- 
telligent planning of, “Where to 
sell?” In periods of lower activity, 
such planning is even more vital 
because of sharpened competition 

This seems so obvious as to hard- 
ly warrant emphasis, but many 
salesmen are assigned to a_terri- 
tory with only the record of pre- 
vious sales to guide the expenditure 
of their most precious asset—time. 
Which customers to visit and how 
often they are worth visiting is left 
to his judgment. And from the sales 
manager’s standpoint, the number 
of salesmen and therefore the size 
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of the territories and the number 
of district managers are questions 
basically concerned with the same 
considerations. 

So the question most frequently 
asked of the marketing counsel is 
“What is the size of the potential 
market?” The answer provides the 
whole basis of profitable sales plan- 
ning. 

Size of market is determined by 
widely different) methods as fol- 
lows: 

(1) Educated guessing 
broad considerations of the 
general business cycle and par- 


based on 


ticular industrial trends. 

Specific published data inter- 
preted by well experienced 
judgment. 

Except in the automotive in- 
dustry and a few others, de- 
tailed sales figures are diffi- 
cult to obtain. Even when it ts 
possible to determine the gross 
volume of every company ina 
field, the product line of each ts 
varied and the total sales vol- 
ume includes parts and repair 
volume, to a considerable ex- 
tent. From such data the sales 
potential in a particular field 
Is very difficult to determine. 
A field survey covering an ex- 
tensive sample of the market 
to determine what share of the 
total market a given product Is 
now getting and what portion 
it is potentially eligible to get. 

The field survey in its detailed 
findings measures the acceptability 
of a product; why it is liked and 
why it is not liked; why people buy 
it and why they don’t. In addition 
the survey yields similar facts on 
competitve products. It will always 
management with 


provide — sales 


most accurate answers when the 


sampling is large enough to be rep- 
resentative and when the survey 


questions are thorough enough in 
their exploration to determine: 
Who buys? What Brand? How 
much? How often? Why? 
Field Survey 

Because the survey method pro- 
vides the most dependable infor- 
mation, it is recommended when- 
ever the management decisions 1n- 
volved warrant the expense. 

When the sales manager knows 
the total potential market he can 
forecast the portion which he can 
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secure by organized effort. He can 
determine his sales budget and this 
tells him what manpower he can 
profitably employ to convert “his” 
portion of the market into actual 
sales. He can define his territories 
and locate his sales offices and 
warehouses. 

The information the survey has 
given him on the buying motiva- 
tion of his prospects added to his 
own knowledge and experience gov- 
erns his choice of salesmen, adver- 
tising, sales promotion, visuals, cat- 
alogs and sales strategy. The sur- 
vey has given him additional know- 
ledge ot competitors’ strong points 
and weaknesses, and this enables 
him to place the most emphasis on 
his product distinction and value. 

Finally, in making these many 
decisions involved in creating a 
complete sales plan, the sales man- 
ager has the advice of the market- 
ing counsel who has dealt with 
many similar problems and is pro- 
expert in 


fessionally organizing, 


evaluating and interpreting the 
facts found by the survey. 
Sales 


static even in long-established sales 


direction cannot become 
organizations. How best to intro- 
duce a new product, whether an old 
one should be dropped, whether to 
sell through direct salesmen, agents, 
distributors or some combination of 
these, are typical questions which 
arise. The sales manager is heavily 
engaged in a demanding job with 
its urgent day-to-day specific cus- 
tomer personnel and intra-com- 
pany problems. The sales manager 
can rarely find the time to develop 
all the facts he would like to have 
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in making his decisions nor can he 
employ his own sales force to ob- 
tain these facts. So, he turns to the 
outside consultant to get the job 
done. Moreover, it is done with an 
objectivity which his own organiza- 
tion could not have applied. 


Example of Application 


To cite an example, a manufac- 
turer engaged a firm of marketing 
counselors to investigate the Pacific 
which they sold 
through a single distributor. The 


Coast area to 


question to be answered was, “Can 
we sell more profitably using direct 
company salesmen?” 


The necessary survey occupied 
six months. First, it was necessary 
to check by telephone several 
thousand buyers who were believed 
to be using products similar to 
those manufactured by the client. 
\ll those who were found to be 
users were visted in person. A sub- 
stantial market was thus defined 
in detail. The strength of competi- 
tors was evaluated. Sufficient po- 
tential usage was forecast to war- 
rant a warehouse, a district man- 
ager and eight salesmen in Los An- 
geles, a sub-warehouse with two 
salesmen in San Francisco and con- 
tinued use of the previous distribu- 
tor for sales coverage of the more 
sparsely industrialized sections. 


fhe survey also provided a list 
of prospects with the individual po- 
tential of each firm to answer the 
salesmen’s “Where shall I sell?” It 
also made is possible to divide the 
territory among the salesmen on a 





fair basis of equality of opportun- 
ity. 

The client acted in accordance 
with these findings and the “pay- 
out” was rapid. Without such a sur- 
vey the warehouse would have been 
located in San Francisco, the geo- 
graphical center of the area served; 
this serious mistake was thus 
avoided. If less accurate means of 
determining the size of the sales 
force had been available, the result 
might have been costly. Too few 
salesmen would have missed poten- 
tial opportunity 
“pay-out”; too 
could have 


needed for the 
many salesmen 
operating 
costs and denied to most of them 


increased 


an opportunity to show satisfac- 
tory results. Less exact territorial 
division would have created resent- 
ment and rapid turnover, costly to 
men and management. Four years 
later, certain portions of the same 
area holding anticipated new op- 
portunities were restudied and ad- 
ditional salesmen and warehouse 
stocks were recommended. 

[his case relates in some detail 
only one phase of the marketing 
counsel service. Usually retained 
on a continuous basis (rather than 
for a single investigation ), the sales 
consultant provides sales manage- 
ment with advice and service in the 
fields of selection and training of 
salesmen, methods of compensation 
for salesmen, sales organization re- 
vision, sales tooling and product 
design evaluation. 

Any subject involved in selling 
more of the product at a lower 
selling cost is within the scope of 


the marketing counsel. 
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You'll find classmates—and a future—at Boeing! 


Men from more than 120 top engineer- 
ing schools are building rewarding 
careers at Boeing. So chances are, 
you'd be working with some of your 
classmates here. And in addition you'd 
be a member of an Engineering 
Division renowned for its trail-blazing 
contributions to both military and 
civil aviation. 

If that’s the kind of engineering 
prestige you'd like to enjoy, look into 
3oeing opportunities. This company 


has been growing steadily for 35 years. 


It provides the finest research facilities 
in the industry. It offers you work on 
such exciting projects as guided mis- 
siles and the fastest known bomber 
in the world: the B-47 six-jet medium 
bomber, as well as the still-classified 
B-52 eight-jet heavy bomber. 

You can work in Seattle, in the 
Pacific Northwest, or in Wichita, 
Kansas. Boeing provides a generous 
moving and travel allowance, gives 
you special training, and pays a good 


salary that grows with you. 


Plan now to build your career as a mem- 
ber of Boeing’s distinguished Engineering 
personnel after graduation. Boeing has 
present and future openings for experi- 
enced and junior engineers in aircraft 


© DESIGN ¢ RESEARCH 


© DEVELOPMENT ¢ PRODUCTION 
¢ TOOLING 


also for servo-mechanism and electronics 
designers and analysts, and for physicists 
and mathematicians with advanced degrees. 


For further information, 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 


BOLING 
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Aircraft Undercarriages 


By WILLIAM H. BENTLEY, EP °54 


Ever since the first heavier than 
air machine took to the air at 
Kittyhawk, North Carolina, in 1903, 
there has been a continuous series 
of technological developments giv- 
ing us the present highly complex 
aircraft. The pace of this develop- 
ment necessarily was accelerated as 
time went on due to military de- 
mands and the increasing complex- 
ity of the problems at hand. The 
problems of high altitude flight, in- 
strument control, fabrication of 
metallic structural members, choice 
of alloys for specific functions, and 
many other important problems of 
present-day flight were totally ir- 
relevant in the design of early ma- 
chines. One of the considerations of 
aircraft design, however, which 
existed in the first machine of the 
Wright 
major problem today is that of un- 
dercarriage construction. It is eas- 


brothers and exists as a 


ily imaginable that a design prob- 
lem, whic hexisted in wood and wire 
contraptions nearly fifty years ago, 
must now be of gigantic propor- 
tions in the heavy high-speed air- 
craft of today. 

The Wright brothers solved the 
problem of take-off by using a 
greased slide with a skid on the 
airplane. The soft sands of the 
North Carolina beach easily effect- 
ed a safe landing. This is a far cry, 
though, from the trick of catching 
a heavily loaded jet bomber, weigh- 
ing more than one hundred and fifty 
tons and travelling faster than one 
hundred miles per hour, on a long 
thin slab of concrete, called a run- 
way. 

Major Design Features 


As in many cases of design, par- 
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Most widely used landing gear arrangement, 
is the tricycle gear with 


ticularly the design of high per- 
formance equipment, the features 
finally incorporated in the appara- 
tus have been the result of a mu- 
tual compromise. The three major 
facets of undercarriage design, each 
of which may be improved at the 
expense of the other two, are: the 
mechanical operation of the landing 
gear as a machine in itself; the 
weight of the total undercarriage 
assembly; and, with an airplane of 
a certain weight, the effect on the 
runway caused by the undercar- 
riage. [It may be noted that cost is 
conspicuously absent from the 
above list of important features of 
a particular landing gear construc- 
tion. It should be realized that the 
purpose of such design features is 
economy, whether it be the derfray- 


shown here on the B-50 medium bomber, 
steerable nose wheel. 


ment of initial cost or operating 
cost, payload gain, or the reduction 
of loss due to failure. These cri- 
teria of construction are the means 
of arriving at such economy and 
many of the compromises of design 
are a direct effect of a compromise 
between modes of economy. 

The actual configuration of a 
landing gear assembly may vary a 
great deal for different uses and 
weights of aircraft, but many of the 
mechanical problems are common to 
all. In general, most undercarriages 
employ the telescoping type of 
shock absorber in which either the 
main supporting member or mem- 
bers telescope, or the main support 
is rigid and the shock absorber is 
coupled through a lever system to 
the wheels. The latter is referred to 
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as an “articulated” undercarriage. 


Drag Force Problems 

When the aircraft just touches 
the ground, there is a large hori- 
zontal force applied to the wheels, 


opposite in direction to that of 
flight. This is the force which sup- 
plies the torque to bring the wheels 
from rest to spinning upon touch- 
down. A problem arises because 
this force, called the drag force, 
is often great enough to cause the 
shock absorbers to jam at just the 
moment when they are most need- 
ed. In many cases the initial shock 
is great enough to cause the tires 
to “bottom” and blow out. 

This problem occurs in two cases: 
in aircraft with high landing speeds 
necessitating a high angular accel- 
eration of the tire and wheel as- 
sembly, and large aircraft whose 
tire and wheel assemblies have a 
high ratio of moment of inertia to 
radius and hence a high drag force 
to accelerate them rapidly enough. 
During the past war, the German 
\ir Force was plagued with this 
problem, originating primarily from 
the first of these reasons. They had 
developed several interceptor-fight- 
er aircraft whose landing speeds 
were as high as one hundred and 
fifty miles per hour. Their attack 
of the problem revolved around two 
courses of action: the development 
of non-jamming shock absorbers, 
and the replacement of the conven- 
tional wheel supported undercar- 
riages with those supported on 
skids. The refinement of shock ab- 
sorber design proved adequate fot 
shock absorbers to withstand mod- 
erately high drag forces, but was 
not a complete and final solution 
Some difficulty always arose because 
of the various temperatures at 
which the mechanism might oper- 
ate causing a variation in shock ab- 
sorber fluid and lubricant viscosity 
The method of skid-gear was used 
on the high-speed, rocket-propelled 
interceptor, the Messerschmitt Me. 
163. The Me. 163 was heavy for an 
interceptor and the shock absorbers 
were poor enough to cause a con- 
siderable jar to both pilot and ma- 
chine at the moment of touch-down 
The acceleration of the landing jat 
is said to have been as high as six 
“G’s” which often caused injury to 
the pilot. The idea of skids is one 
not to be wholly discarded for the 
future, though, since the saving 1n 
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weight over a wheel assembly is 
considerable. 

To date, the most permanent 
solution to the problem of shock 
absorber jamming is spinning the 
wheels by some means before touch- 
down. The wheels are spun either 
by a small electric or hydraulic 
motor mounted on the undercar- 
riage, or by means of flap-like vanes 
on the side walls of the tires. These 
vanes use the relative wind velocity 
to rotate the wheel assembly. The 
additional weight of these flaps is 
very small and they do not detract 
appreciably from the pay load. Al- 
though the vanes do not accelerate 
the wheel assembly to a high enough 
speed to correspond exactly to the 
speed of the plane, they work well 
enough in many instances, particu- 
larly on small machines. In_ the 
larger aircraft, though, the extra 
weight and space of the motor drive 
is not of such great importance and 
ish outweighed by the advantages of 
attaining exact rotational speeds. 
Tire Wear Cut 

The system of 
before touch-down — also 
highly important 
excessive tire 


spinning — the 
WwW heels 
another 
problem—that of 
wear due to high drag forces. If the 
wheels of the largest aircraft were 
not rotating at the time of touch- 
down, it is doubtful whether the 
tires could withstand more than but 


solves 


a few landings. The addition of the 
motor drive unit then effects a 
great saving in tire wear and in 


initial cost of tires to resist such 
wear. 

With the advent of high speed 
jet aircraft, there have been many 
changes in the general dimensions 
of the airfoil section, the trend be- 
ing toward thin wings. This makes 
the problem of wing-stowed retract- 
able gear and wing-supported un- 
dercarriages difficult. The 
problem of adequate space for the 
landing gear assembly is greatest 
on jet fighters which have the thin- 
nest wings. Flatness of the entire 
assembly, including wheel and tire, 
supporting members, shock  ab- 
sorbers and the retracting mechan- 


more 


ism is very important. The prob- 
lem of the lack of necessary sup- 
porting strength by the wing exists 
in the most recent high-speed jet 
bombers. Some of these new. air- 
craft, such as the Boeing XB-52, 
have a gross weight in excess of 
three hundred thousand pounds. 
lhe wing would be totally incapa- 
ble of housing an undercarriage 
large enough to support such a 
weight, and it would be incapable 
of providing a support for the air- 
craft through a concentrated load- 
ing such as is caused by a wing- 
supported undercarriage. A new 
undercarriage array was then need- 
ed on this type of aircraft. The 
landing gear which was developed 
is called the “bicycle” landing gear. 
The wheel assemblies of the bicycle 
gear are directly behind one an- 
other and are lowered directly from 


The latest in experimental undercarriages is the bicycle gear of the Boeing B-47. 
Small outrigger wheels in wing wells serve to stabilize the plane. 
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Boein 
Still another experimental type is this double bicycle gear on the XB-52. Light stabilizing 
wing wheels are also used on this jet bomber. 


the fuselage. The aircraft is then in 
a state of semi-balance on the un- 
dercarriage. Very small outrigget 
wheels are lowered from a position 
well outboard on the wings. These 
small wheels do nothing to support 
the weight of the machine and serve 


only to keep the aircraft upright 
The bicycle gear gets its support 


from the most rigist part of the air- 
frame, the fuselage. Due to the fact 
that the wheels do not have to ex- 
tend very far down, a saving of 
weight is accomplished because the 
supporting members are — short. 
Compactness within the bomber or 
other large aircraft is not a highly 
important factor and the space oc- 
cupied by the bicycle undercar- 
riage is not critical. Both the Boeing 
B-47 and the recently built Boeing 
XB-52 employ the bicycle landing 
gear. 


Braking Problems 


The high speed aircraft of today 
must use wheel brakes on every 
landing to stop within the length 
of existing landing strips. All jet 
planes find it necessary to use the 


brakes quite extensively because 


the jet engine provides some thrust 


at any idling speed, and there is no 
propeller to provide any kind of 
drag or counter thrust. In a passen- 
ger automobile the longest distance 
heavily applied 
Is possibly two or three hundred 
feet. In an airplane, the brakes may 
be applied for several thousand feet 
those which 


the brakes are 


at) pressures up to 
cause the tires to skid. This re- 
quires the braking mechanism to 
be capable of dissipating large 
amounts of heat and to be free 
from “fading.” The disk type of 
brake is used almost universally on 
such aircraft since it incorporates 
many of these desirable features. 
The weight of the landing gear 
assembly has become as high as 
seven or eight percent of the total 
weight of the aircraft on large mod- 
ern planes. Once the aircraft is air- 
borne the undercarriage is nothing 
but dead weight, and any measure 
which will appreciably lighten the 
landing gear will effect a notice- 
able increase in the total payload. 
rhe use of tubular steel supporting 
members and special aluminum al- 
loy wheels has done a great deal to 
alleviate this problem. There is a 
limit, however, in weight reduction 


for the conventional landing gear 
if it is to retain all of its necessary 
functions. Some of the more radical 
arrangements of wheel supported 
undercarriages have gone a_ long 
way in the direction of weight re- 
duction. An example of this is the 
bicycle gear. The heaviest single 
items in the landing gear assembly, 
however, are the tire and wheel. 
This suggests that there might be 
some future possibilities in the use 
of the skid supported undercar- 
riage. 


Multi-Wheel Application 

At the Boeing plant several years 
ago, when the first B-19, the fore- 
runner of the “super-bombers” 
such as the B-29 and the B-36, was 
being rolled onto the taxi-strip for 
the first time, a then unprecedented 
thing occurred. The huge plane 
dropped right through the concrete! 
This showed that the weight dis- 
tribution of the large aircraft of 
the future would have to be con- 
siderably increased in order that 
they might be used on the existing 
air fields. The solution was found in 
the use of a multi-wheeled under- 
carriage where a single wheeled one 
had been used before. This effective- 
ly reduces the stresses which are 
applied to the runway by the land- 
ing gear. Another advantage of the 
multi-wheeled undercarriage is the 
added security of having some re- 
serve support in the event a tire 
should blow out. The only major 
disadvantage is that the multi- 
wheel assemblies are heavier than 
the single-wheel assemblies. Re- 
cently this has been partially over- 
come through the use of special al- 
loys for the wheel. 

The undercarriage is often over- 
looked in an appreciation of mod- 
ern aircraft design because it, in 
only the most indirect ways, con- 
tributes to ‘performance, and is in 
actual use only a small fraction of 
the total operating time of the air- 
craft. It is, however, the keystone of 
the aircraft in that it comprises the 
indispensable link between the 
ground and the air. 





Where will you find 


A Kroader 


id you are looking for one of the better jobs in en- 

gineering, you certainly will want one that offers 
the widest scope for your talents. You will find it 
at Goodyear Aircraft—America’s only producer of 
both heavier- and lighter-than-air craft, along with 
a wide range of aviation equipment. 


You can measure your opportunity by facts like 
these: 


Goodyear has been a pioneer in many of these fields 
for more than forty years. 


Goodyear introduced the first airplane tire in 1910, 
as well as many of the landing gear improvements 
in use today, including Single and Multiple Disc 
Brakes and Cross-Wind Landing Wheels. 


Goodyear was the first American manufacturer to 
employ Duralumin in the construction of aircraft 
and developed many of the processes now used in 
shaping and forming metal structures. 


Goodyear Aircraft Corporation today is producing 
airships as well as numerous components for many 
other aircraft, including electronic and radar 
devices. 


Thus whatever your field of engineering, you will 
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AIRCRAFT 


find an opportunity for advancement at Goodyear— 
in one of America’s largest companies that has been 
expanding steadily through peace and war since the 
earliest days of aviation and will continue to do so. 


Why not investigate today? 


LOOK NOW 


at the opportunities for you in research, 
design, development and production of: 


AIRPLANES * AIRSHIPS * HELICOPTERS * 
GUIDED MISSILES * AIRCRAFT COMPONENTS * 
ELECTRONIC COMPUTERS * GUIDANCE SYSTEMS 
* TRANSPARENT ENCLOSURES * REINFORCED 
PLASTICS * RADOMES * BONDED SANDWICH 
STRUCTURES * WHEELS AND BRAKES * RADAR 
STRUCTURES and many others. 


* * * 


Submit a brief resumé of your experience 
and qualifications, or write us for an appli- 
cation blank and further information. 


Prompt consideration is 
assured. Address Salary 
Personnel Department, 
Goodyear Aircraft Cerpo- 
ration, Akron 15, Ohio. 
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When given a long-term assign- 
ment or problem, an architecture 
student behaves like any other 
Either he will enjoy his temporary 
freedom, seeing movies and _ relax- 
ing, or he will toy with a multitude 
of various ideas, postponing the in- 
evitable decision until the last pos- 
sible moment. In either case, he 
will spend his last few hours fran- 
tically working to finish in time. 
One of the recent term problems 
that caused the midnight oil to 
burn low was the redesigning of the 
office of the College of Architecture 
Perhaps some of the designers, 
while working over their boards, 
kept in mind the character of the 
office’s principle occupant, Dean 
Thomas Mackesey. 

The Dean is a short, baldish man 
of forty-three with a penchant for 
neatness and method in his sur- 
roundings. He has grown a small, 
but well trimmed brown mustache 
—in combination with the conser- 
vative suit he wears, adorned by 
a cuctully folded handkerchief in 
the pocket, it gives him the appear- 
ance of a quiet, minor executive oi 
some large concern. He speaks soft- 
ly, and it is hard to picture him as 
being at all aggressive. But looks 
are sometimes deceiving, and his 
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aculty Profile 


By WALTER L. JONES, EP ’55 


Dean Thomas W. Mackesey 


climb to his present post has been 
steady and rapid. 

His desk is kept as clean as the 
jobs connected with his post allow. 
\ modern gold pencil holder holds 
four colored mechanical pencils, 
and a streamlined, but not radical, 
lamp sheds light on his papers. A 
model shopping center done by a 
student hangs over his back. Below 
it is a long chart covered with red, 
blue and black pins by each stu- 
dent’s name. It is his way of keep- 
ing an up-to-date record of every 
student’s progress. 

The rest of the office is not so 
up-to-date, not yet having felt the 
influence of Dean Mackesey’s pres- 
ence. Ancient wooden filing cabi- 
nets, dating from the early history 
of White Hall, fill the offices. A 
seventeenth century etching hangs 
on one wall. Pipes string across the 
ceiling above a bare floor. Old 
wooden desks and chairs, in keep- 
ing with the rest of White Hall, 
seem out of place in the office of a 
college of modern architecture. The 
wonder is not that Dean Mackesey 
wants to change the office; it is 
that he has taken half a_ school 
year to get around to it. 

Young Thomas Mackesey attend- 
ed Lynn Classical High School in 
Lynn, Mass., his home town. He 
was awarded a $2000 Pinkham 
Scholarship and from there went to 
the Massachusetts Institute of 
Pechnology. In 1932 he graduated 
with a Bachelor of Architecture de- 
gree and returned to Lynn to be- 
come a member of the firm of Conti, 


Mackesey, and Donahue, Archi- 


tects and Engineers. He also served 
on the city planning board, rising 
to the position of supervising en- 
gineer in 1935. That year he re- 
turned to Tech to earn a master’s 
degree in City Planning. After leav- 
ing M.I.T., he joined Messrs. 
Joseph T. Woodruff and Frederick 
J. Adams, associates on city plan- 
ning, serving as consultants for 
New England towns. The next year 
he took another step forward in 
joining the New York State Divi- 
sion of State Planning. He served as 
Research Assistant and also as 
Secretary-Treasurer of the New 
York State Federation of Official 
Planning Boards. 

In 1938 Prof. Mackesey came to 
Cornell, both as an instructor of 
city planning and as a _ student, 
majoring in Public Administration. 
Three years later he concluded his 
studies and was appointed Assist- 
ant Professor in Regional Planning. 
It took him just three years more 
to become an associate professor in 
the same field, and also to become 
Secretary of the College of Archi- 
tecture. In 1946 he was made a full 
professor, meanwhile advancing in 
the college administration to the 
rank of Assistant Dean. Last May 
he reached the top of the ladder, 
Dean of the College of Architecture. 
In addition, he is assistant director 
of the Housing Research Center, 
which does research for industry 
and government, and chairman 
of the Architectural Engineering 
Council, which advises the Univer- 
sity regarding its physical plant and 
expansions. All this is in addition 
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to teaching two lecture courses and 
criticizing student work. 

Dean Mackesey’s activities dur- 
ing the last ten years have not been 
confined to the campus. He _ has 
done consulting work for many 
New York cities, including New 
York (traffic control) and Brook- 
lyn (Civie Center). He received a 
Wheelwright Fellowship from Har- 
vard and helped lay out Sampson 
Naval Training Station. Finally, he 
is a member of several state and 
national architectural associations. 

With all his varied duties Dean 
Mackesey doesn’t find time for 
many diversions. What little free 
time he does have he devotes large- 
ly to his wife and four small boys. 
In the rare moments he has to 
himself he enjoys reading history. 


But while he enjoys history, he 
admit that 
fluences have any place in modern 


cannot historical in- 
architecture. He feels, instead, that 
modern architecture’s purpose is to 
“build contemporary 
from materials.” 
None of his students will be found 
Collegiate Gothic 9 or 
Georgian structures. He places great 


structures 
contemporary 


designing 


stress on the individual’s originality 
and style. The result is a “progres- 
sive” attitude in the college. It is 
not, however, a radical one, for 
Dean Mackesey also has an aver- 
sion to “stylism” for its own sake. 
Many architectural schools follow 
the Master-Disciple plan, with a 
great architect setting the style of 
his students, but Cornell does not. 


Outside of frowning on “archaic” 


designs, Dean Mackesey and _ his 
faculty allow students as much free- 
dom as possible in their own de- 
signs. 

Somehow, picturing a_ neat, 
methodical man Dean 
Mackesey in connection with the 
wild campus pranks of the archi- 


such as 


tects seems rather hard. Perhaps no 
one will ever see him leading a 
hoard of green-haired men and 
women across the Quad chasing a 
giant snake on St. Patrick’s Day. 
But when questioned about the an- 
tics of his charges, he will admit he 
favors them. “In a small group with 
such an espirit de corps,” he says, 
“such outlets are completely nor- 
mal.” Normal? Only for an archi- 
tect, as Dean Mackesey must truly 


be. 


A Message From The Dean 


By 8. C. HOLLISTER 


It is a pleasure to welcome you to 
Cornell as members of the Fresh- 
man Class in Engineering. 

1 am sure you have come to 
realize that you are entering now 
the most important period of your 
preparation for a lifetime career. 
The direction and shape of you 
future very likely will be determined 
to a considerable extent in your 


next five years at Cornell—five 
which constitute the 


productive 


years most 
investment you can 
make for a successful career. I can- 
not urge you too strongly to keep 
in mind that in this time you must 
establish a foundation upon which 
you can build a_ professional life 
for thirty, forty, or fifty years. 

The engineering curricula at Cor- 
nell provide a superior educational 
preparation, second to none. They 
are designed to train for profession- 
al leadership, and as such they are 
demanding of our best mutual 
efforts. I can assure you that we 
are determined to work with you 
in every way possible to bring about 
the most effective kind of educa- 
tional experience. 


It would be unrealistic, however, 
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to expect that the path will be 
smooth and troublefree for all. it 
is likely to be the most challenging 
you have ever attempted, but by 
the same token, also the most re- 
warding. For some the adjustment 


S. C. Hollister 


of these first few weeks may be 
difficult and perhaps even momen- 
tarily discouraging, but I want you 
to know that we stand squarely be- 


hind you, asking in return your own 
sincerity of purpose. You have beea 
chosen for the engineering 
gram at Cornell on the basis of a 
highly admissions — pro- 
cedure. We think you can become 
a Cornell Engineer, and our every 


pre )- 


selective 


effort is directed toward having you 
take your place in this distinguished 
family. 

In urging you to your maximum 
effort I do not intend to sound an 
unnecessarily stern note. This is a 
joyous occasion and the beginning 
of one of the most happy and fruit- 
ful periods in your life. The oppor- 
tunities for your personal develop- 
ment will be almost limitless. Cor- 
nell is a spiritual as wel! as an in- 
tellectual experience and I hope 
that you will take full measure of 
all that is here for you. 

You are part of the almost min- 
ute percentage of young people 
your age who are in this most for- 
tunate situation. I congratulate you 
on the opportunity that is before 
you. The College will watch your 
progress with warm interest and 
will assist you in every way to 
achieve your goals. 
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The 1952 


Fuertes Speech 
Contest 


On Friday April 18, 
some very interesting speeches were 


evening, 


presented by five undergraduate 
engineers in the final round of the 
Fuertes Speech Contest. This com- 
petition was the thirty-fourth held 
since its founding in 1912 by 
Charles H. Baker, C.E. °86, in hono1 
of his friend and teacher, FE. A. 
Fuertes, a former dean of the Col- 
lege of Civil Engineering. The con- 
test is open to all students of the 
Colleges of Engineering and Archi- 
tecture who are in the fifth term o1 
beyond. Six of the judges are mem- 
bers of the faculty selected by the 
four Schools of Engineering, the 
College of Architecture, and the 
Department of Speech and Drama 
The seventh is a prominent Ithaca 
business man selected by the Presi- 
dent of the University. 

\s a general rule, the fifteen- 
minute speeches are not of too 
technical a nature, the contestants 
concentrating on the presentation, 
as desired by the founder: 

“A highly cultivated power of 

speech backed by fine personal 

character and a good presence 
is the most effective human 
instrument for commanding the 
respect, attention, 
and appreciation of men and 


confidence 


women everywhere. A_ strong 
and convincing presentation of 
weak subject matter may pre- 
vail over a weak and artless 
presentation of strong and more 
meritorious subject matter.” 
Janice Button, EP ‘54, spoke 
first on “Electronic Analogue Com- 
After stating some of the 
computers in pure 
industry, and 


puters.” 
new uses of 
scientific research, 
government projects, Miss Button 


distinguished between the two 
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main categories of computer— 1) 
digital, which makes use of num- 
bers (usually the binary system) 
and 2) analogue, which utilizes 
physical quantities. She then con- 
centrated upon the electronic ana- 
logue computers, explaining much 
of their operation. Many excellent 
symbolic diagrams were used, in- 
cluding: slides. 

Charles D. Simmons, E.E. 752, 
spoke next on “Ground Controlled 
\pproach.” He first stated that 
up to now, we have been quite 
limited by the weather as far as 
aviation is concerned, especially in 
landing. There are now two methods 
by which landings are assisted —1 ) 
radio beams which draw imaginary 
lines in the air (instrument land- 
ing system) and 2) ground equip- 
ment which locates the plane and 
then information to. it 
(ground controlled approach). Th: 
latter system has the advantage of 
applying to all planes, since it re- 


radios 


quires no extra equipment in the 
planes. Mr. Simmons then described 
what the system is and how it is 
operated, making use of many 
diagrams. Several men are required 
to operate radar sets and are able to 
land a plane in three minutes. The 
speaker concluded by giving his 
opinion of what this equipment can 
do for the Ithaca airport, stating 
that although the system described 
is too complicated for our needs, a 
available for 
$15,000. This would amount to only 
$15 for each plane landing in bad 
weather. 


one-man system is 


“A Comparison of Three Types 
of Loudspeaker Enclosures” was 
the topic of the third speaker, Peter 
H. Pincoffs, E.E. °52. The speaker 


began by distinguishing between 


types of enclosures: 
totally enclosed, bass-reflexed, and 
horn-loaded. Comparisons of the 
enclosures were then made, on both 
technical and non-technical bases. 
Several graphs were used in ordei 


the various 


to make the comparisons as clear as 
possible. On most of the technical 
considerations, the horn-loaded en- 
closure proved the best, followed by 
the bass-reflexed and then the total- 
ly enclosed system. Howe er, on 
most of the non-technical issues, 
such as cost or ease of construction, 
comparison rated the speakers in 
opposite order. Mr. Pincoffs recem- 
mended the bass-reflexed as a com- 
promise. 

Next, Allen E. Galson, ME °53, 
spoke on “Memory.” He described, 
with the aid of several diagrams, 
the physiological bases of memory 
and then gave some further exam- 
ples of memory as it appears in 
various physical systems. Mr. Gal- 
son stated that the quanitities 
necessary for memory in any sys- 
tem, either human or non-human, 
are delay and feedback, The human 
system actually parallels quite 
closely possible electronic circuits. 
Some of the non-human memories 
stated by the speaker are the fol- 
lowing: magnetic spots present or 
absent on a drum, as, for instance, 
to indicate binary numbers; square 
hysteresis patterns of ferro-mag- 
netic materials; extremely compli- 
cated electronic computers; and, 
explained in greater detail, an in- 
dustrial application connected with 
with which the 
speaker had worked. 

The final speaker was Dale R. 
Pulver, Chem.E. °52, whose topic 
was “Engineering in Antiquity.” 
Mr. Pulver began by defining en- 


a punch press 


gineering as an art and science by 
which the properties of matter and 
nature’s sources of power are used 
Although 
believe that engineering is 


to advantage by man. 
many 
only a century old, it is actually 
over three thousand years old. The 
speaker outlined our great heritage 
as it came from four civilizations. 
The Babylonians building 
dams across the Tigris and Eu- 
phrates before the birth of Christ. 
[hen the Egyptians accomplished 


were 


fabulous feats of civil engineering in 
the building of the Pyramids of 
Piza, three times higher than the 
Library Tower and made of sixty- 
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ton granite blocks. Next, the 
Greeks contributed widely in many 
fields. Archimedes discovered the 
lever; Hero invented the 
turbine; a pressure force pump was 
invented which was still in use at 
the turn of the century. A feat 
which especially captures the im- 
agination was the movement of 
sixty foot 200 ton marble columns 


steam 


over several miles of rough terrain 
surrounding Athens and the subse- 
quent raising of these columns in 
the building of the Temple of 
Diana. Last, the Romans left be- 


Corner 


hind them 500,000 miles of roads 
which still survive today, as may be 
currently “Quo Vadis.” 
Eighty-four million gallons of water 
through their 
aqueducts. The speaker concluded 
by stating that economic, military, 


seen In 


go to Rome daily 


aesthetic and religious considera- 
tions have all been part of the engi- 
neering mind. 

The judges awarded first prize of 
$100 to Mr. Simmons, second prize 
of $40 to Mr. Pincoffs, and third 
prize of $20 to Mr. Pulver. 

Professor E. B. Watson of the 


Miss 


She’s strapless for evening, for 
daytime, for beach, 

And yet, sans the straps, her top 
sticks like a leech. 

Don’t credit her shoulders, her 
front so sublime, 

Adhesive or thumbtacks—it’s sci- 
ence THIS time. 

The lads in the lab have abandon- 
ed old tech, 

And the girders and tunnels and 
roll of the deck, 


Mechanical Engineering school pre- 
sided at the presentation of the con- 
test speeches. Officiating as judges 
were Professors H. A. Wichelns, De- 
partment of Speech and Drama; 
K. W. Evett, College of Architec- 
ture; B. K. Hough, School of Civil 
Engineering; N. H. Bryant, School 
of Electrical Engineering; R. L. 
VonBerg, School of Chemical and 
Metallurgical Engineering; F. W. 
Ocvirk, Sibley School of Mechanical 
Engineering and Mr. P. W. Brain- 
ard, President, First National Bank 
of Ithaca. 
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To take to some drafting that’s 
more fun than bridges, 

They‘ve cantilevered all of Milady’s 
cute ridges. 

So all hail the strapless, the best 
news in years, 

Coming straight from the space 

twixt the engineers’ ears. 

She'll dance and she'll 
she'll run a fast lap, 

Quite strapless, quite poised—and 
without a mishap. 


swim or 


The Enigmatic Engineer 


Verily, I say unto you, marry not 
an engineer. 

For an engineer is a strange being 
and is possessed of many evils; 

Yea, he speaketh eternally in par- 
ables, which he calleth formulae, 

And he wieldeth a big stick which 
he calleth a slide rule. 

And he hath only Bible, a 
handbook. 

He thinketh only of stresses and 
strains, and without end of ther- 


one 


modynamics. 

He showeth always a serious aspect 
and seemeth not to know how to 
smile; 

And he picketh his seat in a car 
by the springs therein and not by 
the damsels. 

Neither does he know a waterfall 

except by its horsepower, nor a 

sunset 
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Except that he must turn on the 
lights, nor a damsel except by her 
live weight. 


\lways he carrieth his books with 
him, and he 
sweetheart with steam tables. 

Verily, though his damsel expecteth 
chocolates when he calleth, 


entertaineth — his 


She openeth the package to dis- 
close samples of iron ore. 
Yea, he holdeth her hand but to 
measure the friction thereof; 
(nd he kisseth her only to test the 
viscosity of her lips. 

For in his eyes there shineth a far- 
away look that is neither 

Love nor longing- -rather a vain at- 
tempt to recall a formula. 

Chere is but one key to his heart 
and that a Tau Beta Pi key; 

When his crieth of love 


and signeth with crosses, he 


damsel 


Taketh 


kisses, but rather 


these symbols, not for 


For unknown quantities. 


As a boy he pulleth a girl’s hair to 
test its elasticity, 

But as a man he discovereth differ- 
ent devices; 

For he counteth the vibrations of 
her heart-strings and 

He seeketh 
scientific investigations. 

Even his own heart flutterings he 
counteth as a vision of beauty, 


ever to pursue his 


And enscribeth his passion as a 
formula; 

And his marriage is as a simul- 
taneous equation involving two 

Unknown and yielding diverse re- 
sults. 


Verily, I say unto you, marry not 
an engineer. 
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Where engineering and 
pioneering go together! 


Operator inspects a grid blank. 
The grid controls the flow of 
power through the tiny elec- 
tron tube which is the heart 
of radio relay. Western Electric 
engineers designed machines 
to wind wire .0003 inch in 
diameter on the grid at 1000 
turns per inch—spaced exactly 
-0007 inch apart. 
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The transmitter-receiver bay unit being worked on by a Western Electric tester, 
is part of the complex equipment installed in the Beil System's coast-to-coast 
microwave relay towers. Special testing equipment is at the left. 


Cee last Fall of the Bell Tele- 
phone System’s coast-to-coast radio 
relay route climaxed a production feat 
that involved doing many things never 
done before. 

The engineers at Western Electric 
manufacturing unit of the Bell System 
were treading on uncharted ground 
when they tackled the challenging job of 
making the highly complex equipment. 

This radio relay equipment — which 
transmits telephone and television sig- 
nals at a carrier frequency of four thou- 
sand megacycles per second — called for 
many components never made before and 
for which no machinery, no tools, no as- 
sembly processes were known. Some 
components required almost unbeliev- 
ably tiny parts—and fantastically small 
tolerances. 


A UNIT OF THE BELL 


Manufacturing facilities and tech- 
niques had to be developed to assemble 
and wire the complicated equipment 
which receives signals having less than 
1/10 millionth of the power of an ordi- 
nary flashlight bulb—at frequencies ten 
times as high as those used in television 
sets—amplifies these signals 10 million- 
fold and transmits them to the next 
tower some 30 miles away. 

Finally, Western’s engineers were re- 
sponsible for installing the equipment in 
107 towers across the nation. 

In all phases of this job, engineers of 
varied skills worked closely together as 
a team which just wouldn’t be stopped 
merely because “it hadn’t been done be- 
fore.” That’s typical of work at Western 
Electric—where engineering and pio- 
neering go together. 
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The serious problem of producing a sufficient supply 
of qualified engineers for our economy has been receiving 
wide attention in the technical and lay press. Dean Hollis- 
of 
outstanding work 
its solution. It 
obtain first 


ter sounded the warning about the shortage enginee-s 
several years ago. He has continued his 
it 


informative 


) studying this problem and means for 
extremely a 


therefore, } to 
hand report from the Dean at the Society’s annual meet- 
ing covering the most recent studies which look beyond the 


was, 


immediate shortage problem. 

On the basis of predicted future 
and the effect of 
and competition from other professions requiring students 


enrollments in col- 


leges universities, the military draft, 
of high scholastic aptitudes, these studies indicate a con- 
tinued and growing shortage of engineers for many years 
to come. To minimize this shortage a strong effort must 
be made to interest qualified students in engineering. This 
will assure that our profession will receive its fair full 
share of such students. Since numbers of qualified gradu- 
ate engineers will still be deficient, it is necessary for in- 
dustry to find means for improving the utilization of en- 
gineers. In this connection there appears to be a real need 
for training programs by our educational institutions for 
supplying technicians to assist engineers. We must take 
a lesson from the doctors and lawyers who employ tech- 
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nicians and clerks to unburden professional people from 
routine task for devotion of their time to creative and re- 
sponsible work. In addition, engineers must be furnished 
with and make effective use of suitable mechanical aids, 
such as automatic computors and analyzers, so as to re- 
duce engineering man hours per project. 

It appears that our Society and its individual mem- 
bers have a real responsibility in solving this manpowe1 
problem. We certainly can and must interest and inform 
daily con- 
our local 


engineering through 
should with 


students on 
we 


prospective 
In addition, 
secondary schools and with secondary school committees 


tacts. cooperate 
in operations by Cornell clubs to carry out information 
programs and arrange for visits to plants where prospec- 
tive students can see engineers at work. 

Your membership in this Society, attending its meet- 
ings and reading the CORNELL ENGINEER magazine 
are important means of keeping informed on engineering 
activities, particularly at Cornell. Furthermore, it provides 
needed support to permit the Society to increase its efforts 
as an organization to promote the welfare of our College 
so that it will maintain and improve its position to carry 
out its vital educational responsibilites. 


K. J. NELSON 
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New officers of the Massachu- 
setts branch of the Cornell Society 
of Engineers are: Chairman—— 
Henry Gally, Jr., C.E. ‘34, of 14 In- 
gersoll Rd., Wellesley, Mass.; Vice- 
Chairman—James R. Clarke, Jr., 
M.E. ‘26, of Westford Road, Con- 
cord; Treasurer—G. Milion Ben- 
son, C.E. ‘22, of 135 Langly Rd., 
Newton Centre; Secretary—Nor- 
mon W. Barrett, C.E. ‘14, of 6 Old 
Dee Rd., Cambridge. 


Robert H. Knowlton, C.E. ‘06, has 
been elected chairman of Connec- 
ticut Light & Power Co., 36 Pearl 
Street, Hartford, Conn. 


William G. Seyfang, M.E. ‘09, is 
managing engineer of the Board 
of Education in Buffalo, where he 
lives at 116 Dorchester Road. He is 
a member of Aero Club of Buffalo, 
Gyro Club, American Society of 
Civil Engineers, American Society 
of Mechanical Engineers, and Am- 
erican Society of Heating and Ven- 
tilating Engineers. 


Albert J. Blackwood, M.E. ‘24,4 
assistant director in the 
division of Standard Oil Develop- 
ment Co., has been appointed to 


research 


Albert J. Blackwood 


the sub-committee on aircraft fuels 
of the National Advisory Commit- 
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tee for Aeronautics. He and Mrs. 
Blackwood live at 1005 Boulevard, 
Westfield, N. J. 


Thomas S. Hauck, ‘10, after a 
varied career as an engineer, in- 
cluding an extended tour of duty 
with the Isthmian Canal Commis- 
sion, is now a retired branch man- 
ager of the United States Plywood 
Corp. He served as a first lieu- 
tenant with the 603d Engineers in 
World War | and a captain and 
post engineer at Fort Eustace, Va. 
in World War Il. The Haucks live 
at 5100 North Charles Street, Bal- 
timore 10, Md. 


Leonard Miscall, C.E. ‘19, has 
been sent by the United Nations 
to Ecuador as government advisor 
and consultant on public works, in- 
cluding the development of a high- 
way system and of port facilities, 
and the opening of basic indus- 
tries such as mineral deposits. This 
service is Mr. Miscall’s most recent 
in a long series of activities abroad 
which took him to China, France, 
Germany, and Mexico, and other 
countries. At home in Ithaca, he 
has been a member of the city’s 
board of public works and chair- 
man of the planning commission. 


William M. Welch, M.E. ‘21, has 
been promoted to district manager 
of the North Philadelphia commer- 
cial district of Bell Telephone Co 
of Pennsylvania, 1835 Arch Street, 
Philadelphia 3, Pa., and lives at 
742 Sunset Road, Glenside, Pa. 


Frederick W. Parker, Jr., M.°. 
‘27, has been appointed executive 
vice-president of Timken-Detroit 
Axle Co. He has been with the 
firm for twenty-five years, serving 
successively as sales engineer, ser- 
vice manager, and assistant to the 
president. His address is Box 252, 
Highland Park, Ill. 


Robert S. Taggart, C.E. ‘29, has 
received the Bronze Star Medal in 
recognition of his services as sani- 
tary engineer to the Eighth Army 


in Korea. Since his return to the 
United States, Mr. Taggart has 
been employed in the sanitary 
department of the National Bis- 
cuit Co. He lives at 14 Grand Place, 
Maplewood, N. J. 


Harold F. Kneen, M.E. ‘25, 
M.M.E. ‘33, has resigned as vice- 
president in charge of manufac- 


Harold F. Kneen 


turing of Lincoln Electric Co., Cleve- 


land, Ohio. 


Robert P. Liversidge, M.E. ‘32, 
with Philadelphia Electric Co. since 
he graduated, has been promoted 
to manager of electric operations 
for the firm. He lives at 202 Clwyd 
Road, Bala-Cynwyd, Pa. 


Victor K. Hendricks, Chem.E. ‘33, 
is supervising the construction of 
an oil refinery which Hydrocarbon 
Research, Inc., is building for 
SACOR,” the only refining com- 
pany in Portugal. His headquar- 
ters are in Dusseldorf, Germany, 
where the major portion of the 
engineering work is being done, 
but some of his time is spent at the 
office in Lisbon. The work includes 
the construction of a lubricating 
oil plant, a TCC cracking unit, a 
gas recovery and gasoline treat- 

Continucd on page 50 
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Book Review 


ELEMENTS OF TELEVISION 
SYSTEMS by George E. Anner. 
Published in 1951 by Prentice- 
Hall Inc., Publishers, 70 Fifth 
Avenue, New York 11, N. Y. 711 
page S. 
George Fk. Anner, assistant pro- 

fessor of electrical engineering at 

New York University, has chosen 

to write a book on one of the most 

popular subjects in modern com- 
munications. Books on_ television 
have gone through the Stages of the 
presentation of elemental ideas and 
applications to the compilation of 
interesting circuits and methods of 
doing things in an orderly manner, 
using a sketchy theoretical back- 
ground. These compilations have 
usually been strongly weighted in 
favor of the experience of a certain 
commercial concern working in the 
field. Often college courses are based 
on such books because of the sens« 
of satisfaction to both instructor 
and students in the mastery of 
specific problems, particularly when 
these individuals are engineering or 

“application” minded. 

Application books are very inter- 
esting and useful in the television 
field. However, they fall far short 
of the goal in education at the col- 
lege level. George E. Anner’s book 
is the first in the television field to 
attempt the teaching of basic prin- 
ciples and methods of problem at- 
tack as well as application, the 
tools of the engineer in creative 
thinking. Television is based on 
such a wide field of knowledge that 
it is impossible to try to cover in 
a reasonably priced book any but 
those basic principles and methods 
particularly useful in television and 
not likely to have been taught else- 


WwW here. 
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By PROF. CLYDE E. INGALLS 


Elements of Televiston Systems 
is aimed at the college level for 
use by upper-classmen and gradu- 
ate students. The range of subjects 
includes the basis for television, 
scanning methods, scanning genera- 
tors, scanning theory, camera tubes, 
band- 


video and high frequency 


pass amplifiers, synchronization, 


vestigial sideband — transmission, 


transmitters, receivers, antennas, 
motion picture pickup, and color 
television. 

Certain aspects are to be par- 
ticularly commended. His  ap- 
proach to the subject of television 
in chapter one is refreshing, giving 
in a “nutshell” the reasons for the 
necessity of fooling the eye. Meth- 
ods of fooling the eye are given in 
chapters two and eighteen, includ- 
ing some eye characteristics. The 
history of television is rightly ig- 
nored as being a waste of the stu- 
dent’s time, but it is used in some 
cases as an aid to explanation. 
Three chapters devoted to scan- 
ning generators include the first 
serious attempt in a television text 
to treat the theory of scanning, in- 
cluding the distortion of aperatures 
and of the scanning process. 

Definitions of illumination quan- 
tities, with which the communica- 
tions engineer may be unfamiliar, 
are included in the chapter on tele- 
vision pickup devices. However, for 
some reason, consideration of pic- 
ture tubes or kinescopes is lacking. 

The reader will welcome a siz- 
able section emphasizing the im- 
portance of noise in reception. A 
chapter on stagger-tuned circuits 
for band-pass amplifiers is quite 
complete. Vestigial sideband trans- 
mission is treated mathematically 
for the first ume in a television text. 

Color television and dot systems 


of television are treated in the last 
chapter and the appendix. These 
are quite good, but it is believed 
they were written after the rest of 
the books and were not given suffi- 
cient thought. The method of pre- 
senting color fundamentals, for in- 
stance, although correct and logical 
in sequence, is in such terms as to 
hide its significance. 

A few other shortcomings might 
be mentioned. Certain illustrations 
are of definitely inferior quality, 
and additional illustrations at some 
points would greatly aid the text. 
An excellent opportunity to teach 
some information theory, which is 
needed in television, is largely 
passed over. The characteristics of 
the eye are not given sufficient at- 
tention for a good basis for crea- 
tive work in television. 

Video and high frequency band- 
pass amplifiers are presented prin- 
cipally on the steady state basis. 
More transient work should be in- 
cluded. The term “unit function,” 
used in place of “unit step func- 
tion” is somewhat confusing. A 
method of designing the important 
linear phase network is_ lacking. 
Only one facet of radio frequency 
amplification is given by limiting 
the discussion to stagger-tuned cir- 
cuits. Similarly, the scope of vesti- 
gial sideband transmitters 1s limit- 
ed to the type using a filter in the 
output and other available meth- 
ods are not treated. 

This book is definitely superior 
to its predecessors as a college text. 
Part of it is very interesting for 
casual reading, but parts of it need 
careful study and include mathe- 
matical aids to the student. 


The reviewer 1s an Assoctate Pro- 
fessor of Electrical Engineering. 
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BEYOND THE HORIZON. 


Most of the current alloys developed for engineering 
use at elevated temperatures contain Molybdenum. 


As stresses and temperatures—such as those used for 
marine propulsion power plants—increase, it is certain that 
the alloys which make this possible will rely more and 
more upon their Molybdenum content. 


Climax furnishes authoritative engineering data on 
Molybdenum applications. 


500 Fifth Avenue = New York City 36,° N.Y. 
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Reducing noise in radar... 


Measuring the noise figure of an experimental travel- 
ing-wave tube are Dr. A. V. Haeff (right) head of the 
Electron Tube Laboratories at Hughes, and Dr. Dean 
Watkins (left) one of his co-workers. 
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In the operation of a radar system, the amount 
of energy reflected from small targets is 
very minute. The over-all sensitivity and 
range of radar depend equally upon effec- 
tively generating and transmitting consid- 
erable power at microwave frequencies— 
and upon effectively receiving and ampli- 


fying very weak echo signals. 
ying ) £ 


An important limitation in receiver sensi- 
tivity is imposed by noise that is created 
within the receiving tubes—and caused by 
random motion of electrons. Because the 
reduction of tube noise could make avail- 
able improved techniques to the designer 
of many types of microwave systems, a 
project is under way at Hughes Research 
and Development Laboratories to expand 


—“S/\a on ‘ss 7 
f f> od WE our understanding of noise phenomena at 
Fr as vf 
cm 


high frequencies. 


Studies in tube noise are being made with 
the newly developed traveling-wave tube, 
shown on this page in actual size. This tube 
has the unique ability to amplify micro- 
wave signals over a wide frequency range, 
but its excessive noise has hitherto pre- 
vented its extensive use. Methods of re- 


DiMinne[7,: u- nama VF 
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———— ducing noise in the traveling-wave tube 
are being devised and tested at Hughes, 


‘i= and the recently obtained noise figure of 
\ / 13 decibels at a frequency of 10,000 mega- 
j cycles is proving of considerable interest 


to systems designers. 
) g 


Positions for engineers and physicists are 
available in the Research and Development 
/ ] Laboratories. If you would like to learn 





more about these positions, and are not 
now engaged in an urgent military proj- 
ect, write to: 


Hughes Research and Development Laboratories 

Engineering Personnel Department 

Los Angeles County 

Culver City, California : 
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Brookhaven Cosmotron 


The Brookhaven Cosmotron, now 
undergoing testing and evaluation, 
was viewed by approximately 1000 
students and_ other when 


Brookhaven National 


held its annual Visitor’s Day last 


guests 
Laboratory 


spring. The Cosmotron is designed 
to speed protons to an energy ex- 
ceeding two billion electron volts, 
or five times that of the most pow- 
erful Thes 


protons (nuclei of hydrogen atoms ) 


existing accelerators. 
will strike various targets, including 
copper and hydrogen. Collisions at 
such energies are expected to pro- 
duce mesons, the newly found ar- 
ray of short-lived particles which 
appear in cosmic rays and seem to 
hold the key to nuclear forces 

Brookhaven is the northeastern 
center for nuclear research and de- 
velopment operated under contract 
with the U.S. Atomic Energy Com- 
mission by Associated Universities, 
Inc., a non-profit, educational cor- 
poration sponsored by nine eastern 
universities. 


Aircraft Locater 

Keeping the pilot informed ol 
his plane’s position is the purpose 
of the pictorial computer develop- 
ed by the Arma Corporation of 
Brooklyn. The device automatically 
calculates a plane’s distance and di- 
rection from a known point of radio 
transi.ission on the ground below. 
The manufacturers claim accuracies 
for range of + .4 miles, for bearing 
+ .5 degree and for heading + 1 
degree. 

The computer is used in conjunc- 
tion with the Omni-Bearing Dis- 
tance System, simply by selecting 
the right chart and keeping the 
plane headed toward its destination. 
The computer indicates the air- 
craft’s position and heading in rela- 
tion to the chart on the screen. 
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The display unit consists of a 
chart, which is part of a 35mm film 
roll, mounted behind a= 10-inch 
screen. At the center of the chart 
is an omni-bearing distance center 
(OBD), which is the point from 
which the computer calculates 
heading and position. Aircraft posi- 
tion is indicated on the chart as 
the center of concentric range cir- 
cles and radiating bearing lines. The 
plane’s heading is designated by a 
symbol of a plane as well as by a 
series of arrows passing through 
the aircraft position. 

contains the 


charts be- 


Each film strip 
necessary number of 
tween the two terminal cities of the 
particular flight. hundred 


rolls can be stored in the display 


Seven 


unit. A system of call letters and 
indexing facilitates finding the cor- 
rect chart, while a motor drives the 


Front view of the aircraft locator showing 


APH+= 115.9 
NAPERVIELE 
NO M 
+ 1.000.008 « 


Py 


film at speeds up to ten charts per 
second. 

The pictorial computer is com- 
pletely automatic, except for the 
chart selection and for certain in- 
itial adjustments. It consists of two 
units, the display unit and the am- 
plier. The former is mounted on 
the instrument panel in the cock- 
pit, while the latter is set in the 
communications rack. Both occupy 
a small area and are light in weight 


Static Electricity 

The National Bureau of Stand- 
ards recently published a report 
on the behavior and danger of sta- 
tic electricity. Also included were 
recommendations for the control of 
this potential killer and its effects 
in hospitals, industries and on 
equipment. 

Static electricity is both useful 


the position and bearing of the aircraft. 


Arma 
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A JOB AT 


plan 


Spun 
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Left to right—C. Mead Hawkins, U. of Toledo, B.S., Mechanical Engineering 1948, M. H. Thomas, Kansas State College, 
B.S., Mechanical Engineering 1939 and V. W. Peterson, B.S., Mechanical Engineering, Rose Polytechnic Institute. 


@ V. W. (Pete) Peterson, who was graduated 
from Rose Polytechnic Institute in 1939, is one 
of the modern day pioneers in the design of jet 
and turbo prop engines. His particular job is to 
supervise a group of engineers responsible for 
the basic detail design of reduction gear boxes 
and extension shaft systems for Allison Turbo- 
Prop Aircraft Engines. 

Each engine consists of a pair of turbine power 
sections which revolve at more than 14,000 
r.p.m. Two extension shafts transmit this high 
rotative speed to a gear box which reduces the 
shaft speed in the order of 16 to 1 to drive two 
contra-rotating co-axial propellers. Some air- 
plane installations require extension shafts as 
much as 14 feet long. Thus, the problem is more 


than harnessing the engine output of 5500 
horsepower to a propeller. The long shafts, 
rotating at high speeds, must be delicately bal- 
anced with flexible bearing mounts so they will 
not set up destructive vibration even though 
they are subject to many kinds of bending and 
twisting motions through various attitudes of 
flight. 

This is another of the interesting problems at 
Allison which represent a challenge and an op- 
portunity for young engineers. Every day men 
at Allison are making a new contribution to the 
science of jet engines. And, at the same time they 
are adding to their own experience in a field 
which offers life-time careers for qualified young 


men. 


DIVISION, GENERAL MOTORS CORPORATION © Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft . . . 


heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . 
PRECISION BEARINGS for aircraft, Diesel locomotives and special applicatio® 


PARTS 


1952 


. DIESEL LOCOMOTIVE 
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and destructive. It 1s used bene- 
ficially in ore separation and paint 
spraying processes, whereas in such 
industries as explosive manufac- 
turing,’ grain storage, and textiles, 
it is a distinct hazard. In a granary, 
for example, the air is usually filled 
with fine flammable particles of 
grain. When grain is sliding down 
a metal chute, the static charge 
produced can easily ignite the small 
particles and cause an expensive 
fire. 

Special emphasis was given in the 
report to the making of conductive 
floors to carry away the charge. It 
is the natural inclination of the 
charges to rapidly reunite that 
causes the spark or provokes the 
shock and results in a dangerous 
position. A floor having a resist- 
ance of one million ohms or less ts 
suitable to prevent this rapid re- 
uniting and the resulting danger. 

Flooring was tested by subjecting 
it to different voltages under vari- 


ous conditions of temperature and 


humidity. A section of terrazzo 
flooring, tested between the ranges 
of 30-500 volts, showed a corre- 


#.5-1.5 


resistance 


sponding resistance from 
megohms. But a_ low 
flooring, linoleum, changed from 3 
megohms at 40 volts to less than 
10,000 ohms at 150 volts. 

The voltages attained by static 
electric charges are amazingly large 
Such every-day practices as getting 
up from a plastic covered chair can 
produce some 5000 volts. If the re- 
sistance between person and chau 
is less than 20 megohms, the re- 
sulting voltage will not exceed the 
voltage and 


minimum — sparking 


hence 1s not dangerous. 

Many 
directly by 
instance, when a person recerves a 


accidents are caused in- 


static electricity. For 


shock from touching a conducting 
object, he is usually merely an- 
noyed. However, if this same jolt 
were administered to someone on 
the top of a ladder, serious damage 
could result. Also, the energies of 


electrostatic sparks may be large 


enough to ignite flammable vapors 
or gases in an enclosed room. 

The prevention of the violent re- 
uniting of the charges is the basis 
on which scientists have worked to 
do away with the dangers of static 
electricity. These preventive meas- 
ures include common grounding of 
metal objects, humidification, and 
installation of conductive flooring. 
Humidification coats most objects 
with a thin conductive film of mois- 
ture, while conductive flooring miti- 
gates the dangers caused by fric- 
tion between the floor and moving 


objects or persons. 


150-Pound Turbine 


Delivering 84 shaft horsepower, 
yet weighing only 150 pounds and 
small enough to fit into a car’s 
luggage compartment, a_ powerful 
tiny turbine has been designed and 
manufactured by AiRsearch. It 
has been adapted especially to air- 
craft use, but its potentialities are 
unlimited. 

Jet planes, 


which require 40 








name. 


Vv 


later. 


A New Name 


For 57 years it has been THE CORNELL COOP- 
ERATIVE SOCIETY, better known as THE CO-OP. 
Now the name is THE CORNELL CAMPUS STORE. 
Nothing else has changed—same convenient 
location, some management, same 10‘, 
dividend. And we don’t expect that the change 
will cause any difficulties for our customers. 
We'll still answer to the old name or the new 


Now that we can use the first floor of the build- 
ing as well as the basement, we have a lot more 
space and can serve you better. After the open- 
ing rush, we expect to use the additional space 
for a lot of special events, but more about that 


The Cornell Campus Store 


Barnes Hall 


trade 











Fraternities 
Attention 


RUSHING BOOKS 


FRATERNITY PAPERS 


Norton Printing Ca. 


Opposite the Strand Theatre 


Sororities 


for 


INVITATIONS 


SONG BOOKS 


Stop At The 


317 E. State St. 
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ways up 
with 
Phillips Petroleum 
Company 


* 


and technical grad- 
“career with 


Scientific 
uates looking for a‘ 
a future” will find that Phillips 
offers many and varied oppor 
tunities for qualified men. 
Petroleum is a young and 
progressive industry —and 
Phillips is a young and progres- 
sive company. In addition to 
our production of motor fuels 
and lubricants, Phillips is an 
important manufacturer of 
such diversified products as car- 
bon black, chemical fertilizers, 
synthetic rubber, and many 
other compounds derived from 


petroleum hydrocarbons. 

In most phases of the com- 
pany ’s operations we offer su- 
pervised on-the-job training for 
new men to prepare them for 
assignments of responsibility 
and importance. 

We invite qualified men to 
write to our Employee Rela- 
tions Department for further 
information about opportuni- 
ties with our company. 


Vaitllinnss 


PHILLIPS 
PETROLEUM 
COMPANY 


Bartlesville, Oklahoma 
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OIL PRODUCTION DEPARTMENT drills wells 
and produces crude oil. It is also the respon- 
sibility of this department to unitize oil 
fields for highest economic recovery. 


NATURAL GASOLINE DEPARTMENT extracts 
light hydrocarbons from natural gas. Phillips 
is the world’s largest producer of natural gas. 


SUPPLY AND TRANSPORTATION DEPARTMENT 
operates pipe lines, tank cars, barges and 
motor vehicles ° e purchases, sells and 
gathers crude oil. 


ENGINEERING DEPARTMENT designs, con- 
structs and inspects new facilities, tests 
materials and operates the company’s com 
munication systems, 








REFINING DEPARTMENT converts crude oil 
to finished marketable products. Utilizes 
advanced technology for maximum upgrad- 
ing of raw petroleum. 


NATURAL GAS DEPARTMENT produces, gath- 
ers and sells natural gas in the development 
of one of the world’s largest gas reserves. 


PHILLIPS CHEMICAL COMPANY is a leader in 
fast-developing field of petrochemistry . . . 
manufactures and sells nitrogen fertilizers, 
carbon black, monomers and high polymers. 


RESEARCH AND DEVELOPMENT DEPARTMENT 
conducts research, pilot plant and semi- 
commercial development, procures patents 
and surveys markets for new products. 
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Attention Frosh Engineers 








412 College Avenue 


For Your Courses, you'll need the best equipment. The 
Triangle Book Shop carries Keuffel and Esser and Dietzgen 
Drawing Instruments—both approved by the Cornell En- 


gineering faculty. 


And you can secure your Books and Supplies for all 
your Courses before registration at The Triangle. This will 
save you Time and Money. You receive 10% Dividend on 


all your purchases. 


Slide rules, tracing paper, cross-section paper, detail 
paper, and all engineering necessities are in stock for your 


selection. 


Yeu il enjoy trading at the 


TRIANGLE 
BOOK 
SHOP 


Evan J. Morris, Proprietor 


Store Hours: 8:15 A.M. to 8:00 P.M. 


Sheldon Court 
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times the amount of cranking force 
needed by propeller-driven craft, 
have made use of this mighty mid- 
get. In addition to its pneumatic 
starting operations for these jets, 
the turbine can also be utilized for 
operating other aircraft accessories 
as well. 

In the pneumatic 
small gas turbine starts jet engines 
in combination with an air turbine 
starter. The gas turbine sends com- 
pressed air to the air starter, giv- 
ing the starter wheel speeds up to 
30,000 r.p.m. By means of reduc- 
tion gearing, power taken from the 
wheel is used to crank up the main 
engine. A slightly altered model of 
the gas turbine supplies power di- 
rectly through a shaft to an elec- 
trical alternator, which produces 
enough electricity to operate the 


system, the 


plane’s accessories. 

In order to obtain a great deal 
of power from such a small tur- 
bine, high speeds and temperature, 
are necessary. The problem of find- 


40 


ing a material which could stand 
the 1600°F. temperature and the 
40,000 r.p.m. speed without expand- 
ing against the casing was a serious 
one. After trying various tungsten, 
chrome and cobalt steel alloys, the 
manufacturers made use of a nickel 
alloy developed by Internationa! 
Nickel, which has a low creep rate 
under heavy stress at high tempera- 
tures. 


TV Freeze Lifted 


After four years of a ban on con- 
struction of new television stations, 
the Federal Communications Com- 
mission has lifted the freeze. This 
will enable some 500 new stations to 
be built, which, along with the 
existing 108, will fill that part of 
the radio spectrum from 54-216 
megacycles. 

At present, seventy new channels 
have been authorized on the new 
UHF band between 470-870 mega- 
cycles. This range has space for 
some 1,445 new stations. The addi- 
tion of these UHF stations to the 
conventional VHF (very-high fre- 


quency) ones will give the U.S. 
and its possessions a total of over 
2,050 TV stations in 1,291 
munities. 


com- 


UHF is not a new discovery by 
any means. Hertz used them in pro- 
ducing electromagnetic —_ waves. 
Their disadvantage, as is the case 
with VHF, is that short wave 
lengths prevent them from carrying 
great distances. The effective ser- 
viceable range 1s around 50 miles. 
Wave lengths of existing stations 
average about 15-20 feet, whereas 
a wave in UHF may run as short 
as 13 inches. Marconi, in sending his 
wireless message across the Atlantic, 
used wave lengths 1000 meters long. 
Modern wave measurements are in 
kilocycles or megacycles; VHF runs 
from 30-700 megacycles and UHF 
from 300-3000 megacycles. Radio 
runs from about 550-1700 kilocycles. 

Extensive tests by RCA and 
NBC have shown four advantage- 
ous effects of UHF broadcasting. 
First, in regard to reception, UHF 
is an improvement over VHF in 
that auto ignitions, neon signs, or 

(Continued on page 44) 
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SPRING WIRE 





fe LEUUY| 


For uniform quality, we’re sure this spring wire 
is the best we’ve ever made 
ROEBLING is about the largest specialty wire 


manufacturer in America. And with progressively 
improved facilities and more positive controls we 


wire; upholsterers’ spring wire and valve sprit 
wire.. 
are constantly turning out wires with a higher uni- and finishes. 
formity of gauge, finish and mechanical properties. 
7 oe 
Among these products that save preparation 
that will meet your most exacting requirement 


time and boost production for users are mechanical 
John A. Roebling’s Sons Company, Trenton 2, N. 


spring wires including hard drawn, soft, annealed 


ATLANTA, 934 AVON AVE « 


BOSTON, 


CHICAGO, 5525 w. 


ROOSEVELT RO « CINCINNATI 





© DENVER, 4801 JACKSON ST « DETROIT, 915 


216 NAVIGATION BLVD 


HARBOR ST + NEW 


19 RECTOR ST +» QOESSA, TEXAS, 1920 £ 


© PHILADELPHIA, 230 VINE ST 


FRANCISCO, 1740 17TH ST * SEATTLE 


1ST AVE S TULSA, 321 WN. 


CHEYENNE ST EXPORT SALES 


OFFICE, TRENTON 2, NW. J. 





St SLeercR 





or oil-tempered M.B., H.B, and Extra H.B.; music 


gv 
1s 


-all in a full range of physical properties 


Reduce your machine shut-downs and step up 
overall production with the Roebling specialty wire 


Ss. 


J. 
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“Where opportunity knocks every day” 


This huge new building pictured above 
is one of the world’s most modern petro 
leum research laboratories—those of the 
Standard Oil Development Company at 
Linden, N. J. It is the research center 
where Esso Products are constantly de- 
veloped and improved by engineers and 
technicians whose aim is better prod- 
ucts for better living all over the world. 

Here chemists and engineers find 
limitless opportunities for the scientific 


advancement of petroleum research. 


ESSO 
42 


STANDARD 


Scientific exploration in all the phases 
of oil production is constantly encour- 
aged at Esso. 

The 28,000 workers at Esso have 


been with the company an average of 


2B 


over 14 years... 8,600 of them for 20 
years or more. Esso is proud to have 
this large number of long service em- 
plovees, enjoying fair pay, good work- 
ing conditions, and a chance to learn 
more about the oil business and to ad- 
vance in the company. 

It has been an Esso Management 
policy for more than 30 years to keep 
good people happy at good jobs... and 
turn out consistently good products that 


carry the Esso trade-mark. 


COMPANY 
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New RCA Victor record changer 
__ easiest to play at all three speeds! 


THE CENTER IS THE SECRET: 
Just slip on the large center spindle to play “45” 
records automatically. Slip it off, and play records 


at other speeds 


ke 


Permanent spindle and changer 

play stacks of 33% or 78 rpm 

records automatically. 
A flick of the finger and you 
have the right needle to play 
45, 33%, or 78 rpm records. 


World's simplest 3-speed changer, 
this versatile Victrola combines new 
playing ease with the finest reproduc- 
tion of sound. And it changes “45” 
rpm records correctly, on the same 
turntable used for other speeds. 

Key to this advance is RCA Victor’s 
slip-on “45” spindle, which fits over the 
permanent spindle and locks in place. 
No plugs or extra gadgets. Simply stack 
your “45” records on this fine instrument. 
and play up to fourteen of them—at the 
twist of a knob. Then, whenever you 
wish, remove the “45” spindle, flick the 


needle and speed controls, and the same 
Victrola changer will play records auto- 
matically at 33% or 78 rpm. 


More than a year of research and engi- 
neering went into this changer—further evi- 
dence of the leadership which assures you 
finer performance in any product or service 
of RCA and RCA Victor. 


te * k 


See the latest in radio, television, electronics 
at RCA Exhibition Hall, 36 West 49th St.. 
N. Y. Admission is free. Radio Corporation 
of America, RCA Building, Radio City, New 
York 20, N. Y. 


Tmks. ® 


Rapto CORPORATION OF AMERICA 


World leader in radio— first in television 
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Fingertip control 
of speeds (78, 
33's, 45) and 

one control 
for On, Of, 
or Reject. 








CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
offers vou opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 
© Development and design of radio re 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 
@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems, 
@ Design of component parts such as 
coils, loudspeakers, capacitors. 
© Development and design of new re- 
cording and producing methods. 
© Design of receiving, power, cathode 
ray, gas and photo tubes 
Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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Morris Type R is the slurry pump whose impeller can be 
removed without disturbing the suction and discharge piping 
or the bearings! To get at the impeller and renewable shaft 
sleeve, you simply loosen four outside clamping bolts — slip 
them out of disc slots—take off the end cover. Impeller un- 
screws from shaft threads; shaft sleeve is removed through end 
cover opening. 


At no point do you have to dismantle the piping. Lay-up time 
costs are less . . . pump is back in service quicker. 


Use the Morris Type R in Your Chemical Operations 


Morris Type R is the product of 88 years’ experience in de- 
signing and building materials-handling pumps. It is specifically 
engineered to handle mixtures containing abrasive solids and 
chemicals in suspension, including acid slurries and sludges and 
slurries containing soda ash, ore concentrates, tailings, slag, etc. 


Write for specifications, capacities, performance charts, 
and other helpful information. Ask for Bulletin 181. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


Branch Offices in Principal Cities 
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household appliances do not bother 
it. Second, present TV sets can 
be equipped with selectors to in- 
crease the range of reception. Third, 
the cost of a UHF station is about 
the same as for a VHF unit; and 
finally, color TV can also be broad- 
cast on UHF 


$6,000,000 Lab 


Construction has started on a $6 
million steam and gas turbine de- 
velopment laboratory at the South 
Philadelphia Works of the Westing- 
house Electric Corporation. The 
four-story, brick and structural 
steel building will take about a year 
to complete. It will employ a staff 
of nearly 100 engineers and_ tech- 
nicians and initially will conduct 
special research for the U.S. An 
Force 

The new research center is to be 
the most modern engineering de- 
velopment laboratory of its kind in 
the nation. Steam and gas turbines 


and their components up to 15,000- 
kilowatt capacity will be accommo- 
dated in the main test hall of the 
new research building. Three 8,000- 
horsepower axial-flow compressors 
will provide facilities for compressor 
development for gas turbines and 
the Air Force wind tunnel. Separate 
laboratories will be provided for hy- 
draulic, heat exchange, mechanical, 
aero-dynamic, combustion, and 
model shop activities. The labora- 
tory powerhouse will include a huge 
boiler providing 150,000 pounds of 
steam per hour at a temperature of 
900 degrees, F. A reheater at the 
laboratory, used in conjunction 
with reducing valves, will make 
available steam at any desired 
pressure up to 1500 pounds per 
square inch and at temperatures 
ranging from 800 to 1100 °F. 
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at's Happening at CRUCIBLE 


about scoring and cutting rule steel 
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Lengths of cutting rule steel after edging 


Scoring and cutting rule steel is a cold-rolled 
specialty steel for use in preparing dies for cutting 


paper, leather, rubber and other materials. 


It is a pre-tempered product manufactured by 
skilled workmen, using precision rolling and hard- 
ening equipment, to close limits for chemistry, 
grain size and hardness. This product must also be 
capable of meeting intricate bend requirements in 


the hardened and tempered condition. 


This specialty is furnished with round edges and 
in coil form to the rule manufacturer who grinds 
the edges — the one edge square and the other to a 
knife edge as well as cutting the material into de- 
sired lengths. This is sold to a die-maker who bends 
the rule to the required shape. This is then the 
Shaped to cut wallet sec- 

tion (note bends, and nucleus of a pre-hardened die, which when properly 

form-holding method) : f z 
brazed and supported is used to cut out material for 
display cards — aircraft’ parts — pocketbooks — 


wallets — gloves — gaskets — washers. 


engineering service available 

Since there is a great diversity of cold-rolled prod- 
ucts, our staff of field metallurgists can help you 
apply what you require. Take full advantage of 
Crucible’s more than 50 years experience as the first 
name in special purpose steels. Crucible Steel Com- 
pany of America, General Sales and Operating 


Some examples of the many shapes of bends needed Offices, Oliver Building, Pittsburgh, Pa. 








CRUCIBLE| first name in special purpose steels 
52 yoars of | Fine | steelmaking — 


Midland Works, Midland, Pa. . Spaulding Works, Harrison, N. J. . Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 
National Drawn Works, East Liverpool, Ohio « Sanderson-Halcomb Works, Syracuse, N.Y. ¢ Trent Tube Company, East Troy, Wisconsin 
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New No. 4 
AUTOMATIC 


Screw Machine 





for low-cost, medium sized 
Screw Machine Work 


Modern in design, massive in construction, assures 
“3 f continuous, accurate production of medium size parts 

for cameras, automobiles, business machines, time 

FLEXIBLE SHAFTS ‘ fuses, ete, Wide range of speeds and high-to-low speed 
‘ ad ratios, (168 two-speed combinations from 17 to 1965 

ES R.P.M. in ratios from 2.2:1 to 13:1) make possible 

save parts oe Pe + highest cutting efficiency on a wide variety of materials 


and work diameters. 


remote cantrol Write for illustrated bulletin on the new No. 4 


Automatic. Brown & Sharpe Mfg. Co., Providence 
1,R. 1, U.S. A. 


BROWN & SHARPE |S 








Just compare the simplicity of the flexible shaft 
control, shown above, with the combination of 





rods, bevel gears, pulleys and belts that might 
otherwise be necessary. The savings in parts and 
costs are obvious. What's more the flexible shaft Philadelphia's 
is less complicated, needs no alignment; is easier Largest 

to install and gives more freedom in mounting the Brewery 
coupled parts where desired to assure better and Uses 2300 
more convenient operation. Horsepower of 


Many of the problems you'll face in industry will 
deal with the application of power drive and 
remote control with cost being an essential factor. 
That’s why it will pay you to become familiar C. Schmidt and Sons, Inc., founded in 1860, now make over 
with S.S.White Flexible Shafts, because these a milion berrels of beer ond cle onnuslly in thelr pleat on 
“Metal Muscles’® offer important savings in trans- Edward Street. . 

mitting power or control. A pair of Frick four-cylinder ammonia compressors was in- 
stalled at Schmidts’ twelve years ago. Today this battery in- 


cludes six machines, the lergest with motors of 450 hp. each. 
SEND FOR THIS FREE — i rh cn Kar oui, 


MIEXIE SHAPE GOOKLET bore | NE AY stick to Frick Refrigera- 


Bulletin 5008 contains basic - ye 
flexible shaft facts and shows . Hy | g 2 | The Frick Graduate 
how to select and apply flexi- fi ig wa) ee py SOM: Training Course in Refrig- 
ble shafts. Write for acopy. ; 7% Me cration and Air Condition- 
ing, operated over 30 years, 


offers a career in a growing 


. ts 7; 3 _ ng : ; a & 
THE Zé INDUSTRIAL DIVISION nn ee Epi 


AL MFG. CO. Dept. C, 10 East 40th St. Six Big Frick Compressors at . De 8 
— . Schmidt 3 - 
NEW YORK I6, N. Y. C. Schmidt and Sons’ Brewery ‘Also Builders of Power Farming and Sawmill Mechinery 
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How agricultural engineers solve 
3 design problems at once 


Designing farm machinery applications like the through 
shafts of disk harrows presents three big problems to 
agricultural engineers: 1) combination loads, 2) dirt, 
3) ease of operation. Engineers solve all three problems 
at once by designing the shafts on Timken® tapered 
roller bearings. Because they are tapered, Timken bear- 
ings carry both radial and thrust loads in any combina- 
tion. They keep housings and shafts concentric, making 
closures more effective. Dirt stays out—lubricant in. 
And they keep shafts turning easily because of their true 
rolling motion and incredibly smooth surface finish. 








How to mount disk 
harrow shafts on TIMKEN bearings 


Two single-row Type TS Timken bearings are indirectly 
mounted on a stationary shaft in a rotating disk assembly. 
The bearing cups are press-fitted against snap rings. The 
bearings are adjusted by means of shims between the bear- 
ing cone and shaft shoulder. A special spring-backed rub- 
bing seal assures maximum protection to the bearings. The 
rubbing seal itself is protected bya shield fitted about the 
closure assembly. 


Keg a 
/ Rss 

















TIMKEN 


TRADE-MARK REG. US PAT OFF. 


TAPERED ROLLER BEARINGS 


How to learn more 
about bearings 


Some of the engineering problems you'll face 
after graduation will involve bearing applications. 
If you'd like to learn more about this phase of 
engineering, we'll be glad to help. For a copy of 
the 270-page General Information Manual on 
Timken bearings, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER © THE TIMKEN TAPERED ROLLER c> 
BEARING TAKES RADIAL ) AND THRUST -®- LOADS OR ANY COMBINATION We 
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[feszas 
Manufacturers of Super-Refractories Only 
° 
REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


° 


From the Following Materials:— 
GRAPHITE SILICON CARBIDE FUSED ALUMINA —— MULLITE 
MAGNESIA ZIRCON 


° 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 

















GAR PULLERS, BARGE MOVERS 


1 
BETTER MEASURE ELECTRIC, GASOLINE, D ESEL 
WITH Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 
CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: 
_Draw Bar Pull Capacities _ 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 
12,000 Ibs 24,000 Ibs. 


The thousands upon thousands 18,000 Ibs. 40,000 Ibs. 


of men who use precision tools 22,000 Ibs 
will tell you that there are none 30,000 Ibs. 
better than Lufkin. All Lufkin 
precision tools are the product 
of years of fine tool-making ex- 
perience combined with the very 
latest design features. Experienced 
engineers know Lufkin tools are 
the most accurate they can buy. 
See the complete line of Lufkin 
tapes, rules, and precision tools 
at your hardware or tool store. 


UEKI, TAPES * RULES * PRECISION TOOLS 
at your hardware or tool store 
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THE LUFKIN RULE CO., SAGINAW, MICH. 
132.138 Lafayette St., New York City * Barrie, Ont. 


THE LUFKIN RULE CO., Saginaw, Michig:z 
eg. aiweeraned Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 


Please send me the interesting illustrated booklet, 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 


‘Micrometer Reading Made Easy!" 
Single and Double Drum Winches, Coal Slicer Hoists. 
SILENT Hoist & CRANE Co. 


874 63 St. Brooklyn 20, N. Y. 
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The 40- 


to 75-foot 


trademarks of a world-famous 
Thanksgiving Day parade 

are inflated with helium 
Lighter-than-air, this “safe” gas 
will not burn or explode. 


bow small ? 


From the eye-bright yellow 
“Mae West” to the life-saving 
raft of an Air Force pilot, 

CO:, one of the family of 

Airco gases adds to the safety 
of American airmen everywhere 


at the frontiers of progress youll find. SSze 


Big as a balloon . . . small as cartridge ampule, the range for needed 
gases is only one segment of the innumerable operations that link the 
Airco corporate family to many basic activities of American life — 
and industry ...a corporate family that depends upon each in- 
dividual member for its strength. 


What is the strength behind Airco? — air and its constituent gases, 
plus the wide range of companion products that contribute to the 
comfort and convenience of daily life... from anesthesia to air- 
craft construction ... from plastics to shipbuilding. In fact, wher- 
ever progress is racing ahead to new frontiers, you'll find an Air 
Reduction product. 


AIRCO )Aik Repuction COMPANY, INCORPORATED 


<4 60 EAST 42nd STREET © NEW YORK 17, N. Y. 
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Divisions of Air Reduction Company, Incorporated, 


AIR REDUCTION SALES COMPANY, AIR 
REDUCTION PACIFIC COMPANY, AIR RE- 
DUCTION MAGNOLIA COMPANY... /ndus- 
trial Gases, Welding and Cutting Equipment 
* AIRCO EQUIPMENT MANUFACTURING 
DIVISION * NATIONAL CARBIDE COM- 
PANY... Calcium Carbide * OHIO CHEMI- 
CAL & SURGICAL EQUIPMENT CO., 
OHIO CHEMICAL PACIFIC COMPANY... 
Medical Gases — Apparatus — Hospital 
Equipment * PURE CARBONIC COMPANY 

. Carbonic Gas and “Dry-Ice” * AIRCO 
COMPANY INTERNATIONAL... Export * 
AIR REDUCTION CHEMICAL COMPANY 





Alumni News 


Continued from page 21) 


ing unit, and a catalytic polymeri- 
zation unit, together with a power 
house, steam generating plont, 
water-cooling system, and waste- 
disposal system. His family is with 
him in Dusseldorf, where he may 
be addressed in care of Hydrocar- 
bon Mineralol, GMBH, 15-17 Furs- 
tenwall. 


Edgar H. Bleckwell, M.E. ‘33, has 
been promoted to technical man- 
ager of the nylon division of E. I. 
du Pont de Nemours & Co. in Wil- 
mington, Del. He has been man- 
ager of their nylon plant in Chat- 
tanooga, Tenn. 


Charles F. Boschen, Chem.E. ‘37, 
is chemical supervisor at the Du- 
Pont Chamber Works in Deepwa- 
ter, N. J. He lives at 13 Maple- 
wood Avenue, Penns Grove, N. J. 


George F. Carrier, M.E. ‘39, 
PhD ‘44, has been appointed Gor- 
don McKay Professor of Mechani- 
cal Engineering and head of the 
department of mechanical engin- 
eering at Harvard. Son of Charles 
M. Carrier ‘16, he was instructor 
in Machine Design at Cornell in 
1943-44; he became assistant pro- 
fessor of engineering at Brown 
University, Providence, R. |., in 
1946 and professor in 1948. 


James R. Donnalley, Jr., Ph.D. in 
Chem.E. ‘44, was recently promot- 
ed to manager of manufacturing 
for the silicone products depart- 
ment of General Electric Co. at 
Waterford. He lives on Hedgewood 
Lane, R.D. 1, Schenectady, N. Y. 


Pierre Yakovleff, Chem.E. ‘44, 
married Phyllis Stewart of New 
Zealand. He is French represen- 
tative for Blaw-Knox Co. at 11 
Rue La Boettie, Paris, France. 


Laurence Aquadro, M.E. ‘47, 
married Miss Anne Klutey of Wil- 
mington, Delaware, on May 10, 
1952. Mr. Aquadro is associated 
with the Du Pont Company’s Tex- 
tile Fibers Customer Service Divi- 
sion. The couple’s new address is 


50 


3906 Sussex Drive, Apt. A, Lan- 
caster Court Apts., Wilmington, 
Delaware. 


Pfc. Jose Safdeye, B.S. in A.E. 
‘48 is an instructor at the Ordnance 
School at Aberdeen Proving 
Ground, Md. His address is Box 
317, Co. B, T.0.S., Aberdeen Prov- 
ing Ground, Md. 


Lee Fraser, M.E. ‘26, has been 
promoted to Production Manager 
of the Arma _ Corporation of 
Brooklyn and Mineola, N. Y., sub- 
sidiary of the American Bosh 
Corporation. Previous to his new 
appointment, Mr. Fraser had many 
years of production experience in 
the United States, Europe, and 
South America with the Western 


Lee Fraser 


Electric and International Standard 
Electric Corporation. Mr. Fraser's 
home is at 116 East 68th Street, 
New York City. 


Walter L. Brenholtz, B.Chem.E. 
‘49, has been made field engineer 
of Blaw-Knox Co., Pittsburgh, Pa., 
and assigned to the supervision of 
construction and the starting of 
several new plants in the Midwest 
and Southwest. His address is 306 
Biddle Avenue, Pittsburgh 21. 


Joseph S. Gottlieb, B.S. in C.E. 
‘49, is assistant superintendent and 
sales representative of Pennsteel 
Corp., processors of industrial 


scrap iron and steel, and assistant 
secretary of Linda Coal Co. He 
lives in Schenley Apartments, 4000 
Fifth Avenue, Pittsburgh, Pa. 


Peter Harriott, Chem.E. ‘49, since 
completing work for his Sc.D. in 
chemical engineering at M.I.T., has 
been with the process development 
section of the General Electric sili- 
cone plant in Waterford. His ad- 
dress is 464 Main Street, Hanson, 
Mass. 


Charles C. Peterson, E.P. ‘51, 
has received a fellowship from 
the Radio Corporation of America 
for graduate work in the Depart- 
ment of Engineering Physics. His 
fellowship, one of eight granted 
to young engineering graduates 
throughout the country, was 
awarded on the basis of “out- 
standing ability in the fields of 
study related to radio, television, 
and electronics.” While pursuing 
his undergraduate studies, Mr. 
Peterson was on the Dean’s List for 
nine terms. His home address is 
42 Oakland Place, Summit, N. J. 


Lt. Owen H. Griffith, B.M.E. ‘51, 
is now stationed with the 411th 
Signal Radio Relay Co., Signal 
Corps Training Center, Camp Gor- 
don, Georgia. Before entering the 
service, he was employed by the 
Sperry Gyroscope Company of 
Great Neck, Long Island. His home 
address is 2803 Louden Ave., 
Baltimore. 


A Fulbright grant for foreign 
study during 1952-53 was award- 
ed to Charles D. Graham, Jr., of 
Dayton, Ohio, who graduated 
from the five-year metallurgical 
engineering course at Cornell last 
spring. 

He is using the grant for ad- 
vanced study in physical metal- 
lurgy at the University of Birm- 
ingham, in England. He expected 
to go to England about Oct. 1, 
after spending the summer in work 
at the General Eiectric research 
laboratories in Schenectady. 

A dean’s list student in the 
School of Chemical and Metallur- 
gical Engineering, Graham was 
editor of the Cornell Daily Sun in 
1950-51. He is married to the for- 
mer Alison Bliss of Ithaca. 
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They are catalyst supports — Norton 
refractory products made of chemically 
inert, heat-resistant, wear-resistant 
materials for use as catalytic carriers in 
chemical processes. Pictured in spherical 
shape here, they are also available as 
pellets and rings. 


Composition and Prcperties 


These supports are commercially 
available in ALUNDUM* (fused alpha 
alumina) mixtures varying from 77% to 
89% alumina with silica as the principal 
impurity. In addition to their refrac- 
toriness, they are chemically inert, me- 
chanically strong and wear-resistant 

Water absorption values of these sup- 
ports vary from 12% to 22% by weight. 
Surface areas by the nitrogen absorption 
method range up to about one square 
meter per gram. Crushing strengths vary 
from 20 to 600 pounds, depending on size 
and shape, and bulk densities range from 
60 to 80 pounds per cubic foot. 


Many Refractory Products 


Catalyst supports are but one of many 
refractory products made by Norton. 
These include small furnace refractories 
such as tubes, cores and muffles; large 
furnace refractories such as_ bricks, 
plates, muffles and other shapes; re- 
fractory cements; refractory laboratory 
ware; kiln furniture for ceramic plants. 

In its search for refractory products 
that can be used at higher and higher 
temperatures, Norton has developed a 
line of pure oxide refractories. These re- 
fractory shapes, as their name implies, 
are molded without bond and then fired 
at sufficiently high temperatures to pro- 
duce a truly sintered product. 
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The principal raw materials used in 
the manufacture of Norton pure oxide 
refractories are ALUNDUM (fused 
alumina), MAGNORITE* (fused mag- 
nesia), fused stabilized ZIRCONIA and. 
to a limited degree, fused thoria. 


Planning Your Future? 


Norton Research is continually devel- 
oping better products to make other 
products better. Young technicians who 
are interested in contributing to the 
technical advances of the future will find 
Norton Research well worth investigating. 


Free Booklet on 
longer lasting Norton refrac- 
tory products contains de- 
tailed descriptions of Norton 
contributions in this field, 
Write for your copy. 


support tests. 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 











WNORTON 


TRADE MARK REG. U.S. PAT. OFF 


Gulaking better products to make other products better 


~~ 





r~ 4 
ABRASIVES ~ > GRINDING WHEELS 9) ousrones IY? mneasive PAPER & CLOTH 
> 


REFRACTORIES, POROUS MEDIUMS & LABORATORY WARE NON-SLIP FLOORING 


on 5. 
GRINDING & LAPPING MACHINES ka BORON CARBIDE PRODUCTS y 
ETO a 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR- MANNING, TROY, N.Y. [S A DIVISION OF NORTON COMPANY 





Norma L. Gullberg, A.B., Chemistry, Clark Univer- 
sity '46, takes a reading with an optical pyrometer 
on a high temperature furnace used for catalyst 


PROBLEM: [o join or terminate 
any electrical conductor— anywhere 


SOLUTION: BURNDY CONNECTORS 


Wherever electrical conductors are joined, terminated, clamped or grounded 
—you’ll find Burndy connectors completing the circuit .. . safeguarding the 
circuit. Right down the line, from mammoth industrial or utility installa- 
tions to house service drops ... from B-36’s to washing machines Burndy 
connectors are included in the most exacting engineering specifications. 
Wherever your job takes you, you'll find Burndy connectors on the job, too. 
Here are just a few examples of Burndy-engineered connectors: 


BURNDY SERVIT 

Most versatile, efficient and popular split-bolt 
connector for splices, taps, dead-ends. Used and 
re-used for sizes #12 Str. to 1000 Mcm. Varia- 
tions ava lable for aluminum and steel conduc- 
tors, and for combinations of these and copper. 


BURNDY BARTAP 

Burndy has developed a complete line of heavy- 
duty connectors—standard and special shapes— 
of high current capacity. Used in utility sub- 
stations, industrial power houses, hydro-electric 
projects, etc. 


wa 


BURNDY HYLUG 


Solderless connector of one-piece, pure copper 


BURNDY HYSPLICE 


These compression splices, installed by Burndy 
hydraulic tools, are used in power transmission 
lines, where joints require maximum conductivity, 


construction—with longitudinal indent method of 
installation. Adaptable to economical mass-pro- 
duction, used in thousands of plants manufactur- 


highest mechanical strength. 
ing electrical equipment. A Burndy exclusive. 


— 





Engineering graduates and students are invited to 
visit Burndy Connector Headquarters for a first-hand 
look at the world’s foremost research, engineering, 
and production skills . . . devoted exclusively to the 
design and manufacture of electrical connectors. 
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Easy way to get rich 


UPPOSE, as you enter a grocery store, you 
S suddenly find the denomination of every bill 
in your pocket has doubled! You’re rich! Until 
you find that the same “magic” has doubled the 
price of everything in the store. 

That’s the sort of “prosperity” America has 
been “enjoying.” 

Most Americans feel they’re worth more today 
than a few years ago; actually their savings have 
been whittled away 23% in the 7 years since the 


war. More money without more goods always bids 
prices up and up to the sky. 

If you like what’s been happening to you, if 
you think this is prosperity, let’s make a good job 
of it; let’s make every bill a million dollar bill— 
or a billion, as Germany did. If inflated money 
raakes everybody happy, let’s be hysterical! 


But Germany didn’t find it much fun, the 


morning after. 


Source: "How to Keep Our Liberty” by Raymond Moley. 
Published by Knopf, 1952 


/ WARNER 
& 
SWASEY 


Cleveland 
W/E Yet ab bat we Moxos (3 
Textile 
Machinery 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES 
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THE FRESH 


The fundamental aim of the freshman year in engi- 
neering is, naturally, to develop the basic theory pro- 
viding the key to more advanced study. It is here that 
the embryo engineer begins to acquire the basic tools 
which will enable to progress further with his education. 
He gains his first insight into the intricacies of physics, 
chemistry and higher mathematics, courses which form 
the solid foundation upon which a modern technical 
education is built. Work of a more practical nature is 
encountered too; the freshman is quite soon apt to be 
found peering through a transit, surveying the Quad or 
hunched over a lathe in the materials processing lab. He 
will no doubt be perplexed by the initial difficulties of 





producing a clean weld and will perhaps stare in dismay 
at the pile of sand that was once his mold in foundry 











1—Above: A familiar sight on the campus in 
the fall is that of engineers surveying the quad- 
rangle with their transits. 


2—Right: Chemistry Professor Van Artsdalen 
performs an experiment with the firing of iron 
for a freshman chemistry class. 





3—Left: A well known sight 
to first year engineering 
students is the chemistry 
lab. Here a student does a 
titration experiment. 








MAN YEAR 


practice. 

Coupled with this technical preparation is the bal- 
ancing factor of liberal study. These studies, beginning 
with the first year, are carried throughout the entire 
period of the student’s attendance so that, combined 
with his experiences and associations in the college com- 
munity, they form an integral part of his personal 
culture and a stimulus to further intellectual development. 

Herewith we have chosen to present some typical 
scenes from an engineering student's freshman year at 
Cornell. Unfortunately, we could not draw a more com- 
plete picture within the confines of just two pages; how- 
ever, we hope that these illustrations will serve to better 
acquaint freshmen with at least a small part of their 
forthcoming experiences. 








4—Above: Two students get an opportunity to 

try their hand at welding in one of the labs of a 

course in the casting, working, and welding of 
metals. 


6—Below: Last, but certainly not least, comes 
homework. Here is a very common scene, a stu- 
dent “hitting the books”. 


| 





5—Above Right: A familiar 
sight for first year engi- 
neers is that of Physics Pro- 
fessor Grantham demon- 
strating the principle of the 
conservation of energy with 
his hair-raising pendulum 
experiment. 


























This is an aluminum 
window, one of four million 
that will go into 
buildings in 1953. Twenty 
years ago, it was just an idea in the 
mind of an Alcoa development engineer. Ten 
years ago, only a few thousand were made 
annually. Now, production is increasing 
at the rate of over half a million a year. 
This is just one of a torrent of new uses for 
aluminum which means that Alcoa must 
continue to expand. Consider the opportunities 


for you if you choose to grow with us. 


The best things in aluminum 


come first in 


ALcOs| 








Stale © peach ss am 
Eisiie FEC CoC ae 


What can this mean 
as a career for you? 


This is a production chart . . . shows the millions 
of pounds of aluminum produced by Alcoa each 
year between 1935 and 1951. Good men did good 
work to create this record. You can work with these 
same men, learn from them and qualify yourself 
for continually developing opportunities. And that 
production curve—is still rising, we’re still expand- 
ing, and opportunities for young men joining us 
now are almost limitless. 

Ever-expanding Alcoa needs engineers, metallur- 
gists, and technically minded “‘laymen”’ for produc- 
tion, research and sales positions. If you graduate 
soon, if you want to be with a dynamic company 
that’s “going places’, get in touch with us. Benefits 
are many, stability is a matter of proud record, 
opportunities are unlimited. 

For more facts, consult your Placement Director. 


iS ~Y ALCOA ALUMINUM 


By ALUMINUM COMPANY “OF AMERICA 


Pittsburgh, Pennsylvania 
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If you set out to build an industrial 
“proving ground” for valves, it could include few tougher 
tests than those imposed in normal services at this 
108-building plant for the manufacture of Staley’s Corn 
and Soy Bean Products at Decatur, Illinois. 

Processing heavy syrups and concentrates soon seeks 
out any weak spots in valve design and construction. The 
punishing work load on valves imposed by tremendous 
volumes of fluids handled is indicated by the water re- 


quirements alone,—over 20,000,000 gallons a day. 


Previous experience with the low-cost performance of 
Jenkins Valves led to their repeated choice for 30 new 
buildings constructed as part of Staley’s multi-million 
dollar post-war expansion program. 

This confidence in the extra measure of efficiency and 
endurance built into Jenkins Valves is shared by plant 
operating managements in every type of industry. 

Despite this extra value, they pay no more for Jenkins 
Valves. For new installations, for all replacements, 
the Jenkins Diamond is their guide to lasting valve 
economy. Jenkins Bros., 100 Park Ave., New York 17. 
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CONTROLLING FLOW from a syrup blending tank 
(above) requires valves that are “maintenance 
misers”. These are some of the thousands of Jenkins 
Valves in the Staley plant on water, steam, and 
processing pipelines, and on compressed air piping 
serving pneumatic ducts for dry products. 


JENKINS. 


LOOK FOR THE DIAMOND MARK 


VALVES=> 


Gortira Brey 
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Engineers’ Banquet 

Disproving the common belief 
that engineers aren’t socially mind- 
ed, 130 engineering and architec- 
ture students and faculty members 
turned out for the annual Engi- 
neers’ Honor Banquet Sunday, 
April 27, at the Clinton House. 

President Malott, speaker of the 
evening, stated that he is interested 
in engineering because “engineers 
have acquired a facility in thinking 
attained in very few other profes- 
sions.” He said further that other 
schools will follow our lead in the 
five-year curriculum and that we 
are quite fortunate to have a school 
which is both experimental and ex- 
perienced. The President advised 
us of the challenge to engineers to 
continue our education after formal 
study has ended in order to keep up 
with today’s changing technology. 

The various awards were made 
by the directors of the schools. The 
ASME award went to Bill Fer- 
guson, M.E. °52, and the ASME 
awarded a certificate for a fitted 
bowling ball and case to their re- 
tiring adviser, Prof. “Ted” Watson. 

In the Civil Engineering School, 
the ASCE award was given to 
John Roberts 52. The R. H. Simp- 
son award for best civic design and 
the Crandall Prize of $75 went to 
Earl J. Murphy °52. Second, third, 
and fourth places in the Crandall 
award for original papers went to 
Willard Meigs °53, David Howe 
52, and Stafford Beach °52, re- 
spectively. The Fuertes Scholar- 
ship and Medal and the Chi Epsilon 
chapter award were given to 
Robert Fitzner °52. 

The Chem.E. School awarded a 
prize to William Johnson, °54, for 
the best record in his class during 
the first and second years of college. 
Benjamin Johnson 7°52, and John 
Hinman °52, were recognized for 
winning second prize in a technical 
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paper competition at Clarkson. 

The E.E. scholarship awards 
were won by Charles Simmons ’52, 
and Peter Pincoffs 52, and the M.EF. 
Sibley prizes for scholarship by 
Philip Gottling °52, and George 
Sutton °52. The prize for the best 
M.E. exhibit for Engineers’ Day 
went to Harold Nelson °52, Ray 
Erickson °53, and Bob Morlath ’52. 
Robert Katz ’52, received an award 
from the architecture school. 


Swatek Wins Fuertes Medal 


FE. P. Swatek, chief design en- 
gineer of The Contracting Divi- 
sion, Dravo Corporation, has been 

Fuertes Graduate 
Cornell University’s 


awarded the 


Medal _ by 


N 
E. P. Swatek 
School of Civil Engineering. An 
alumnus of the class of 1940, he 
holds the degree of Bachelor of 
Science in Civil Engineering. 

The award was presented to Mr. 
Swatek in recognition of a paper he 
prepared on the reconstruction of 
Lock 2 in the Monongahela River 
at Braddock, Pa. 

Established in 1893, the Fuertes 
award is given annually to a Cor- 


nell graduate who has written the 
most meritorious paper on some 
engineering subject tending to ad- 
vance the scientific and practical 
interests of the civil engineering 
profession. Since the award was 
originated 59 years ago, it has been 
presented 35 times. 

Mr. Swatek received the award 
during an alumni breakfast at Cor- 
nell, on June 7. 

Mr. Swatek has been associated 
with Dravo Corporation since 1940. 
During World War II, he served 
as an Ensign with the Navy Sea- 
Bees. He 1s a member of the Am- 
erican Society of Civil Engineers 
and the Engineers Society of Wes- 
tern Pennsylvania. 


Faculty Promotions 


C. L. Cottrell, electrical engi- 
neering, and Dennis G. Shepherd, 
mechanical engineering, were among 
the nineteen faculty members pro- 
moted to the rank of professor last 
July. Those advanced to associate 
professorships included Derald A. 
Stuart, engineering materials; Wil- 
liam McGuire, structural engineer- 
ing; Harry S. McGaughan, electri- 
cal engineering; Thomas J. Baird 
and Robert H. Siegfried, mechani- 
cal engineering. 


CE Centennial 

Civil engineers of central New 
York State gathered on the Cornell 
campus on April 26 to celebrate the 
100th anniversary of the founding 
of the American Society of Civil 
Engineers, the first national engi- 
neering society in the United States. 

Hosts were the Ithaca section of 
the society, including the Bingham- 
ton, Elmira and Cortland areas, 
and the student chapter at Cor- 
nell. 

Exhibits prepared by civil engi- 
neering students for the annual En- 
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gineers’ Day open house were 
demonstrated to visitors in Lincoln 
Hall and the Hydraulics Labora- 
tory. 

Nine faculty members from the 
School of Civil Engineering held 
a panel discussion on the topic “The 
Next 100 Years,” in which they re- 
viewed accomplishments of the civil 
engineering profession and charted 
a course for its future service. 

Prof. S. C. Hollister, Dean of the 
College of Engineering and _ presi- 
dent of the American Society for 
Engineering Education, spoke at 
a luncheon meeting of the Ithaca 
section of ASCE. 

The program at Cornell was one 
of many such celebrations through- 
out the country this year. A sum- 
mer long exposition and pageant in 
Chicago depicting “A Century of 
Engineering Progress” was cli- 


Prof. Herbert F. Newhall (standing) and 


maxed in September by a convoca- 
tion of thousands of engineers from 
all over the world. 


New Low-Temp Lab 


A low-temperature laboratory fot 


near “absolute zero” is 


research 
about to go into operation in the 


Department of Physics at Cornell 
University. 

Under the direction of Prof. Her- 
bert F. Newhall, the facilities will 
offer another avenue for experi- 
ments in the direction of a better 
understanding of the basic laws of 
matter. 

In addition to the Department 
of Physics, the Laboratory of Nu- 
clear Studies, Departments of 
Chemistry and Engineering Phy- 
sics, and other divisions will have 
access to the laboratory. 

Quarters have been outfitted in 


Technician John Gilvey draw liquid helium 


from the Collins helium cryostat after a test in the new low temperature laboratory 
at Cornell. 


the Rockefeller annex and the chief 
piece of apparatus—a Collins heli- 
um cryostat—has been installed. 
The cryostat provides a 
source of liquefied helium, the most 
difficult of gasses to liquefy. The 
resulting temperatures are about 
$52 degrees below zero Fahrenheit 


ready 


—only 8 degrees away from the 
theoretically unattainable absolute 
zero. When exposed to such extreme 
cold, molecules almost stop moving 
and scientific measurements can be 
made which are not possible at or- 
dinary temperatures. 

Among the phenomena which the 
Cornell scientists plan to study are 
the electronic properties of insula- 
tors at extremely low temperatures 
Experiments already under way for 
which the facilities will be used in- 
clude the “growing” of pure single 
crystals of important materials. 


Tarboux Leaves Cornell 


Prof. Joseph G. Tarboux of the 
School of Electrical Engineering re- 
signed his position at Cornell the 
beginning of September to assume 
his duties as professor of electrical 
engineering at the University of 
Michigan in Ann Arbor. 

Prof. Tarboux first came so Cor- 
nell as a student, after receiving his 
B.S. degrees in M.F. and E.E. at 
Clemson College in South Carolina 
He obtained his E.E., M.E.E., and 
Ph.D. Cornell and 


was advanced to an assistant pro- 


degrees from 
fessorship after six years of instruct- 
ing in the E.E. school. In 1929 he 
took charge of the electrical engi- 
neering department at the Uni- 
versity of Tennessee, where he re- 
mained for seventeen years, before 
coming back to Cornell as a pro- 
fessor. 

\ quiet, unassuming man, Prof. 
Tarboux has done a great deal of 
administrative work as assistant 
director of the E.E. school and as 
vice-president of the eastern dis- 
trict of AIEE. His real interest, 
however, has been in teaching, and 
when administrative duties became 
too heavy, he resigned from his 
post as assistant director.a year ago 
so that he could devote more time 
to his work. Prof. Tarboux is a 
member of many _ honoraries, in- 
cluding Tau Beta Pi and Sigma Xi 
and is a fellow of AIEE and 
(Continued on page 62) 
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Power 


Varied needs of 71 Du Pont plants pose 
a host of original power problems 


Heart of Du Pont’s manufacturing 
program is the power plant. To make 
some 1200 products and product lines 
the Company operates 71 plants. 

Most require steam and electric 
generation, water suppiy and treat- 
ment, heat exchangers, piping sys- 
tems and related services. The de- 
signing of these power plants, their 
erection and operation are all in the 
handsofengineers, the great majority 
being mechanical engineers. 

But this is not the most interest- 
ing thing about power work here. 
What challenges the highest skills of 
the engineer at Du Pont is the wealth 
of original problems constantly aris- 
ing. Power requirements vary enor- 
mously, not only from plant to plant 
but from time to time. 

Process operating pressures may 
range from over 15,000 psi. to 2 mm 
of mercury, electrical requirements 











George S. Mahaffey, B.S. in M.E., Penn 
State ’52 (right), B. S. Norling, B.S. in E.E., 
Washington State ’24, and A. S. Noell, Jr., 
B.S. in E.E., Duke ’51, discuss the power 
requirements of a new processing area. 
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This powerhouse for a nylon plant at Martinsville, Va., was designed by Du Pont engineers. 
It houses two 135,000 lb./hr. boilers and two 7,500 KW extraction turbine generators. 


from as low as 7,000 to higher than 
1 million KWH/day, and tempera- 
tures from —360° to over 3,500°F. 


Here are examples of recent “‘off- 

the-beaten-path” power problems. 
1. A plant using natural gas as its basic 
fuel produces a waste oil of variable hy- 
drocarbon composition and a waste gas 
with only 110 Btu/cu. ft. Du Pont M.E.’s 
designed burners, fans, boilers and com- 
bustion controls to permit use of all 
three fuels for generating steam. 
2. At another plant 20,000 gpm of cool- 
ing water were to be drawn from a nearby 
river. Since the water level fluctuated 
40 feet between normal and flood stages, 
it wasnecessary to evaluate several plans 
for pump-house constructions against 
cooling towers. The engineers installed 
a unique pump house whose submerged 
vertical pumps operate even when the 
structure is entirely under water. 

Aside from design and construc- 
tion, Du Pont mechanical engineers 
concern themselves with such related 
subjects as economic evaluations, 
equipment selection, heat balances, 
load calculations, waste heat boilers. 


For example, where various process 
temperatures from 300° to 600°F. were 
required, Dowtherm was selected as the 
supply medium at the rate of 35 million 
Btu /hr. The engineers installed a central 
system for primary supply because it 
calculated to be more economical than 
separately located vaporizers. 

On the operational side, M.E.’s 
supervise the supply of power and 
services. They establish performance 
standards and analyze equipment for 
results, cost and maintenance. 





Edward W. Garrison (right) M.S. in M.E., 
California Tech ’47, and Byron R. Brown 
(center), B.S. in M.E., New Hampshire ’49, 
supervise adjustment of furnace conditions in 
a study of power-plant efficiency. 


Whether viewed from the design 
and construction side or the opera- 
tional side, the diversity of Du Pont’s 
manufacture offers a wealth of op- 
portunities in power work for the me- 
chanical engineer. 





OPPORTUNITIES for men and women with 
many types of technical training are dis- 
cussed fully in ‘‘The Du Pont Company 
and the College Graduate.’ For a copy, 
write 2521 Nemours, Wilmington, Del. 
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BETTER THINGS FOR BETTER LIVING 
. » » THROUGH CHEMISTRY 





Listen to “Cavalcade of America,” Tuesday Nights on 
NBC—See it Every Other Wednesday on NBC TV 
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/an AIRCRAFT engineer ? 


But I haven't majored in 


aeronautical engineering 


, 


ee can train you... ‘ 


It’s your aptitude, your knowledge of engineering principles, 
your degree in engineering that count. 


Those—plus the opportunity Lockheed is offering you—are all you need for a 
career as an aircraft engineer. In Lockheed’s special program for engineering 


graduates, you may go back to school, or you may convert to aircraft work by 


doing — on-the-job training. But whichever it is, you receive full pay while learning. 


But Lockheed offers you more than a career. It offers you a new life, in an area 
where living conditions are beyond compare. Outdoor living prevails the 
year-’round. Mountains, beaches are an hour from Lockheed. 


See your Placement Officer today for the details on Lockheed’s Aircraft Training Program 
for engineers, as well as the better living conditions in Southern California. 


If your Placement Officer is out of the illustrated brochures describing living and 
working conditions at Lockheed, write M. V. Mattson, Employment Manager 


Loa hs Ne oe Corporation 


Burbank, California 
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at full pay! 


The P-38 Lightning — first 400 mile 
per hour fighter-interceptor, the 
“fork-tailed Devil’ that helped 
win World War II. 


This Plane is making History 


The Super Constellation — larger, faster, 


more powerful; the plane that bridges 
the gap between modern air transport 
and commercial jet transport. 


This Plane will make History 


The jet of 
the future-the plane 
you will heip create—__ 
belongs here. 


This plane — which exists only in 

the brain of an engineer like yourself 
— is one reason there’s a better 
future for you at Lockheed. For 
Lockheed will always need engineers 
with ideas, engineers with 
imagination, engineers who build 

the planes that make history, 
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e 1/10th 
of a mile long with 


I FILLING! 


WORLD'S ONLY KY Y tt, ug 
DRAWING INK € Li 0 iy 
FOUNTAIN PEN | ge 


with interchangeable nibs 


/n the development of a new jet engine, 


difficulty was encountered due to the intense heats. 
Since the engine generated temperatures as high as 
400°F., even usual heat-resistant insulations on the 
ignition wires would not stand up. 

Okonite researchers were consulted on the problem. 
Their investigations led them to recommend Okotherm, 
an insulation of remarkable heat-resisting qualities, 
made by Okonite. Okotherm retains its dielectric 
strength over an extremely wide range of temperatures, 
and was consequently the first electrical cable to gain 
approval for the new engine. 


Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


Saves thousands of time-wasting 

pen filling operations for the artist 

or draftsman—insures uniform thick- 

ness of line from hairline to 3%" thick. 

Ideal for lettering, freehand drawing, 

technical drawing, sketching, or stenciling 

with the interchangeable nibs. Graphos uses 

any drawing ink, black or colored. Handles 

exactly like any drawing pen — beautifully 

balanced, light touch. Time-tested—thousands in 

use in leading drafting rooms and art studios all 

over the world. Use the famous PELICAN WATER- 
PROOF DRAWING INKS for best results. 





Ask your deoler — or write for illustrated booklets 


JOHN HENSCHEL & CO., 
105 East 29th Street, New York 16, N. Y. 


INC. 





r+ ) he i T E Fr insulated wires and cables 
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\.S.M.} 

The professor's work has been 
concerned with electrical power; he 
is the author of several books on 
power systems. At Ann Arbor hi 
hopes to do development 
work in power and to set up oa 
strong graduate program. 


some 


Engineering Council 


The Engineering Council last 
term undertook a program to co- 
ordinate ineetings of all school so- 
cities by the use of a log book in 
the Engineer’s Lounge and the dis- 
play of calendars on all school bul- 
letin boards. 
In March at 
all societies, talks and a movie were 
given on the Cornell Aeronautical 
Laboratory. Another joint 
ing was held in April at which D1 
Buckley, president of Bell ‘Tele- 


phone | aboratories, spoke. The an- 


a joint meeting of 


meet- 


nual Engineers’ Day and the well- 
attended Engineers’ Banquet, were 
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held near the end of March. 

Council officers for 1952-53 are: 
Paul Kennard, president; James 
Villwock, vice-president; William 
Jewel, secretary-treasurer; with Mr. 
John McManus as faculty adviser. 

Representatives on the council 
are Paul Kennard, Richard Wam- 
bach from the M.E. school; Charles 
West, Robert Fowler from the E.E. 
school; Theodore Wong, William 
Jewel from E.P.; Paul Wisniewski, 
Thomas Baatz from Met.E.; James 
Villwock, Robert Stevens from 
Ch.E.; James Scott, Robert Ready 
from C.E.; Arthur Mellon from 
lau Beta Pi; and David Scheraga 
from the CoRNELL ENGINEER. 


A.S.M.E. Activities 


The American Society of Me- 
chanical Engineers had many meet- 
ings last term; these included a 
joint’ meeting with the Cornell 
Rocket Society for a talk on the 
Viking rocket, a discussion by fifth- 
year students of mechanical engi- 
neering projects, a meeting with the 


southern-tier section to hear the 


society's national president, and the 
\.S.M.F. student speaking contest. 

This term’s officers are: Dick 
Hillsley, chairman; Henry Meurer, 
vice-chairman; and Bob Olt, secre- 
tary. 


Sigma Xi Elects Sears 


The Cornell chapter of Sigma 
Xi, national honorary science so- 
ciety, last spring elected Prof. Wil- 
liam R. Sears, director of the Grad- 
uate School of Aeronautical Engi- 
neering, as president for 1952-53. 
Prof. Everett M. Strong of the 
School of Electrical Engineering 
was elected to the finance commit- 
tee for a six-year term. 


EE Society Officers 


New officers of A.D.E.E. and 
I.R.E. elected last spring are: Bob 
Flory, president; Alex Gilmour, 
vice-president; Adams McAllister, 
A.LE.E. secretary; James Shoffner, 
I.R.E. secretary; and Vic Wintress, 
treasurer. 

Heading Ekta Kappa Nu this year 
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Although Corpus Christi lies almost at the tip of Texas, on the 
shore of the salty Gulf of Mexico, Columbia-Southern has brought 
billions of galions of brine to its plant there, from the great Palan- 
gana salt dome, 60 miles inland. This is less of a paradox than it 
seems, for with the huge quantities of brine involved in the manu- 
facture of chlorine, caustic soda and other alkalies, it is far more 
costly to purify and produce saturated saline solutions from sea water 
on such a scale. 

The brine is transported through a 14” pipe line—the nation’s 
longest cast iron line at the time of its construction in 1933. A 
down-hill flow the entire distance, the capacity is over a million 
gallons per day—equivalent to more than 125 tank cars of brine, 
or 30 freight cars handling 2,500,000 pounds of solid salt! 


This is one of numerous unique features of Columbia-Southern’s 
Corpus Christi plant—the pioneer alkali operation in the Southwest, 
and a forerunner of the tremendous chemical expansion in that area. 
Other Columbia-Southern plants serving industry's needs for alkalies 
and related chemicals are located at Lake Charles, Louisiana; 
Barberton, Ohio; Natrium, West Virginia; Bartlett, California, 








THE ELECTROLYSIS OF BRINE 


Basis of most chlorine production—and therefore 
a large share of the production of its principal 
co-product, caustic soda—is the electrolysis of 
aqueous solutions of sodium chloride. 

Using diaphragm cells of ingenious design, the 
electrical decomposition results in chlorine gas, 
hydrogen gas and liquid caustic soda. 

Chlorine and caustic soda are essential in the 
processing and production of a multiplicity of 
products and rank among the most important of 
all the world’s manufactures. Columbia- 
Southern is one of the major producers of chlorine, 
caustic soda and other alkalies and related 
chemicals. 





COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


EXECUTIVE OFFICES: FIFTH AVENUE AT BELLEFIELD, PITTSBURGH SODA ASH « CAUSTIC SODA « LIQUID CHLORINE « SODIUM 
13, PENNSYLVANIA DISTRICT OFFICES: BOSTON ¢ CHARLOTTE we BICARBONATE « CALCIUM CHLORIDE * MODIFIED SODAS + 
CHICAGO « CINCINNATI + CLEVELAND + DALLAS _ |} « CAUSTIC POTASH « CHLORINATED BENZENES 
HOUSTON «+ MINNEAPOLIS * NEW ORLEANS * NEW YORK RUBBER PIGMENTS (Hi-Sil, Silene EF, Calcene TM) °¢ 
PHILADELPHIA + PITTSBURGH + ST.LOUIS * SAN FRANCISCO MURIATIC ACID + PERCHLORETHYLENE + PITTCHLOR 
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will be: Don Reynolds, president; 
Merton Meeker, vice-president; 
and George Ebel, Dick Bosshard, 
Duff, and Charles West in 


other positions. 


Tom 


E.P. Society Events 


rhe Engineering Physics Society 
last year devoted one meeting to 
discussion by fifth-year students of 
summer employment experience at 
such places as Bell Telephone Lab- 
oratories and Oak Ridge National 
Laboratory. 

Newly elected to head the organ- 
ization are: Don Ordway, presi- 
dent; Dave Rossin, vice-president; 
and Allen Hale, secretary. 


Ceremonies At New Labs 


Informal cornerstone exercises 
for the Engineering Materials Lab- 
oratories, Kimball and Thurston 
Halls, were held April 26 at Cor- 
nell. Students, faculty and towns- 
people were present. 

President Deane W. Malott pre- 
sided at the brief ceremonies at the 


This portrait of Prof. Dexter S. Kimball, retired dean of the College, was presented to 
to the university at a reception June 8 in Willard Straight. Shown are Prof. S. C. 
Hollister, present dean; Professor Kimball; Walker L. Cisler, engineering alumnus 
and trustee, the donor, and Pres. Deane W. Malott. The portrait will be placed in 

Kimball Hall. 


main entrance to the laboratories. 

Prof. Dexter S$. Kimball, retired 
dean of the College of Engineering, 
for whom the Materials Processing 
Laboratory has been named, spoke 


briefly and Dean S. C. Hollister 


boxes of 
members of 


presented 
memorabilia to 


engineering 


the 


Board of Trustees for sealing in the 


cornerstones. 








1952 PUMP ENGINEERING HANDBOOK 


The Research Has Been Done For You 
‘PUMP ENGINEERING DATA” has been compiled for professional and student 


engineers who 


want their information in one 


volume. Designed for ease for use, with tables, 
diagrams, and charts. 


was assembled by experts to 
provide the most pertinent and 
up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 
tains over 400 pages. 


+ ++ covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications. 


Send today for your copy of 


“PUMP 


ENGINEERING DATA” $3.00 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC « Division of C. H. Wheeler Mfg. Co. 


Sedgley at 19th and Lehigh «+ 





Philadelphia 32, 


Penna. 
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Whenever fastening problems arise... 











Consider ELASTIC STOP NUTS 


LOOK FOR = THE RED Whenever fastening presents a problem—ESNA is ready with a quick 
LOCKING COLLAR answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
re — = ra hana bolt i at ESNA. 
t t cut) its full t tact in t es 
gr aha ei i ing he 0 para ESNA has long been known as “design headquarters” for self-lock- 
Red Elastic Collar to fully grip the bolt threads. : bad : © ga We . 
In addition, this threading action properly seats ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
the metal threads—and eliminates axial play aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
between bolt and nut threads. All Elastic Stop the railroads, in the oil fields, on automobiles and construction equip- 
Nuts—regardless of type or size—lock in posi- ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
tion anywhere on a bolt or stud, maintain : ; Pe ‘ 
; Renae ards, are doing specialized jobs every day. 
accurate adjustments and seal against liquid 2 j : eee: Sel a ; 
seepage. Vibration, impact or sven reverel Be familiar with the design help ESNA offers. Write us for details 
does not disturb prestressed or positioned set- on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 


tings. Vauxhall Road, Union, N. J. 


c@, ELASTIC STOP NUT CORPORATION OF AMERICA 
Qa &'™@ Hom |" GF "ama gr 


DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS 
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WHERE 
TENSION CONTROL 
AND LEATHER 


make a good team 


TENSION 


A newean LEATHER BELTING Ausorialion 


Headquerters for Authentic Power Transmission Dota 


4) PARK ROW. NEW TORK 02 NEW YoRK 





@ There’s a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 
enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


est. 1067 
NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Lovis * Detroit * San Francisco * Los Angeles * Montreal 
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Aero Lab Widens Scope 


To insure significant attention to 
industrial research needs, as well 
as continuing its heavy military re- 
search schedule, the Cornell Aero- 
nautical Laboratory of Buffalo last 
spring established a new Industrial 
Division. 


The move allows more emphasis 
on the exploration of new fields use- 
ful to industry, curtailed previous- 
ly by a structure intensely devoted 
to military research and develop- 
ment and directed only at new ex- 
ploration in military aviation. Over 
95 percent of the last fiscal year’s 
research, totaling over four and: a 
half million dollars, was devoted to 
the defense program. 


Industry is now provided) with 
the means to tap the vast reservou 
of the accumulated information and 
techniques from much of the areo 
laboratory’s extensive — research 
The applications of  hght-weight 
materials, substitutes for scarce 
materials, servo-mechanisms, and 
guidance devices have considerable 
‘nterest to industrial clientele, as 
do studies on electronics, heat trans- 
fer, air-flow, and hydraulics. 


Ihe Industrial Division is headed 
by Mr. Edward R. Dye, former 
head of the Development Division, 
who is noted for his work in atr- 
plane crash safety. 


Hollister Awarded D.Sc. 


Prof. S. C. Hollister, dean of the 
College of Engineering at Cornell, 
was awarded the honorary degree 
of doctor of science by the Uni- 
versity of Wisconsin at commence- 
ment exercises there June 20. 


Dean Hollister, who took the 
bachelor of science and civil en- 
gineering degrees at Wisconsin, 1s 
president of the American Society 
for Engineering Education, a con- 
sultant to the U.S. Maritime Com- 
mission, and a member of the En- 
gineering Manpower Commission 
of the Engineers’ Joint Council, the 
Advisory Committee on Engineer- 
ing Sciences for Selective Service, 
and the committee on specialized 
personnel of the Office of Defense 
Mobilization. 
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Takes a lot to lay a carpet in the jungle 


The scene is ‘‘darkest Africa’. 

But Africa is lightening. Man’s quest 
for minerals, for new areas for agriculture 
and trade, is slashing ultra-modern, glar- 
ing-white air strips in once impenetrable 
jungle. 

Those pavers, portable air compressors, 
pumps and air tools—such as you might 
see working a city street—are Worthing- 
ton Blue Brutes going to “‘lay a carpet” 
in that hole in the jungle. 

Thus, Worthington, a major producer 


of equipment for public works, industry 


Gocd Water and Sanitation—engines 


Lower-Cost Manufacturing—pumps 
+ steam turbines - motors 





pumps - water tréatment « c comp 


and farm, brings the fruits of American 
technical genius to the strange places of 
the world. 

And illustrates, too, how the unique 
American talent of diversification helps 
public, employees and stockholders. For 
Worthington makes many things—not 
just construction equipment and pumps, 
but also engines, water works machinery, 
power transmission, petroleum equipment, 
air conditioning and refrigeration, many 
others. 


Such diversification builds stability... 


engines + pumps 
d 





air compressors - air tools power 
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-airc 9 


Petroleum Products—compressors 
+ chilling equipment 
refrigeration - decoking systems 


makes Worthington, 112 yearsold, astrong 
link in the chain of American business. 
Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. 





More Abundant Food —c 
fertilizer mixers air conditioning 
refrigeration + pumps 
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STRESS ad S7RA/M... 


We've all heard of the sailor 
who takes a boat ride on his leave, 
the mailman who takes a walk on 
his day off, and, of course, you've 
heard of the college student who 
spends his summer loafing. 

* * * 
chemist up im 
Lab dreamed up a serum 
vould bring inanimate ob- 
sto life. He surrepticiously tried 
out on the statue of Ezra Cornell 
on the Quad. 

The statute gave a quiver and an 

instant came to life and 


lipped down from his pedestal. The 


tater, 


scientist was overjoyed. “I gave 

you life, Mr. Cornell,” he exulted. 
u are going to do with 1t?” 

“That? 


/ upping an ancient horse 


s, } 
rst thing 


Day 
rasped the grand 


his frocked coat. 


“Tm going to shoot about two mi- 


10n pigeon 


Report of tardiness to first hour 
classes: A body in the sack tends to 
remam in the sack. The cohesive 
force between the body and sack 
varies as the square of the time the 


body is in contact with the sack 


* * . 


Papa Robin returned to the nest 
and proudly announced that he 
had just made a deposit on a 
brand new Buick. 


. * * 


M.E.: Glasses are getting to be a 
necessity with me. 

E.P.: Same here. | can’t drink out 
of a bottle any more without beer 
dribbling on my chin. 


* * * 


They were driving nm a se cluded 
spot when the car sputtered and 
stopped 

He: Outa gas, by golly. 

Co-ed: Oh, yeah? (Pulls out 
flask. ) 

He: Ah ha! 


he ret 
if O-Cc d 


And what have we 


Gasoline 
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“Daddy, can I 
cream 


Five year old: 
have a nickel for an ice 
cone?” 


Big “C%* Man: 


drink your beer.” 


“Shut up, and 


* + . 


Boss: “Who told you that you 
could neglect your office duties just 
because | give you a little kiss now 
and then?” 

Secretary: “My attorney.” 


* * * 


I think that I shall never see 

\ girl who’s good enough for me 

But that’s all right. I’ve no com- 
plaint; 

I much prefer the ones who ain’t 


. * * 


The inspector was extremely an- 
noyed by the amount of noise com- 
ing from the adjoining room while 
he made his usual rounds of the 
school. Unable to stand it any 
longer, he opened the door. See- 
ing one boy taller than the others 
and talking a great deal, he 
grabbed him by the collar, dragged 
him to another room and stood 
him in the corner. 

“Now you stand there and be 
quiet till | tell you to go back to 
your room!” the exasperated school 
inspector commanded. 

A quarter-hour later a small 
head appeared around the door 
and a small quivering voice asked: 

‘Please, sir, may we have our 
teacher back now?” 


* ~ * 


College men are a lazy lot, 

They always take their ease. 
Even when they graduate 

‘| he \ do it by degrees. 


* * * 


Now | lay me down to sleep; 

The lecture’s dry, the subject's 
deep. 

If he should quit before | wake, 

Give me a poke for goodness’ sake! 


* . * 


Use Lumpo. Doesn't lather. 
Doesn't bubble. Doesn’t clean. Just 
provides company in the tub. 





Mrs. Stout: “Do you remember 
when you were courting me and 
you. carried me. in arms 


a puddle? You aren't so 


your 
through 
gallant as when I was a gal.” 

Mr. Stout: “But Peggy, you're 
not so bouyant as when I was a 


boy.” 


pulpit—I have 

this morning, [f 

you are conte mplating mat- 

| lease present 

after the singing 

of tl “Mistaken Souls That 
Dream Of Heaven.” 


* * * 


[here was a young lady named 
Bright, 

Whose speed was much faster than 
light. 

She set out one day, 

In a relative way, 

\nd returned on the previous night. 


\ man went to a physician, com- 
plaining about head- 
aches. The doctor told him to quit 


prolonged 


smoking. 
“IT have never used tobacco in 
any form.” 
“Well, then, stop drinking.” 
“lm a total abstainer.” 
“Late hours, then, and women.” 
“I’m always in bed by nine. I am 
a bachelor and live with two maid- 
Now, 


causes my headaches?” 
“T don’t know,” said the puzzled 


en aunts. seriously, what 


doctor. “Maybe your halo is pinch- 


Ing. 


THE CORNELL ENGINEER 





When you design—when you test—when you produce— 


Photography gives you accurate help 


NGINEERS find good use for photography in vir- 
E tually everything they do. All kinds of electrical 
and mechanical operations can be studied through 
photos of oscillograph traces. Fast-moving parts 
reveal their behavior in action when high-speed 
movies stretch a second of motion into $3 or 4 min- 
utes on the screen. Flaws in castings or welds show 
up in radiographs. 

And so it goes. All through engineering, photog- 


This trace, photographed 

from a cathode-ray oscilloscope, 
depicts the detonation in a gasoline 
engine cylinder. 


raphy has become a constructive anc important 
tool. So important, as a matter of fact, that apply- 
ing it in its many uses has become a specialty in 
itself. This has led graduates in the physical sci- 
ences and in engineering to find positions with the 
Eastman Kodak Company. 

If you are interested, write to Business and Tech- 
nical Personnel Department, Eastman Kodak 
Company, Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


—serves industrial, commercial and scientific progress 


TRADE -mARK 





“Can I be sure Pll be 


an individual at G.E.?” 


.. asks John Dillingham, Union College 1952 


What's it like to work for a large company? In this and 


subsequent ads, the questions of college students on this 


subject will be answered by G-E men of varying degrees 


of experience. What's your question? Send it to College 
Editor, Dept. 221-6, General Electric Co., Schenectady 5, N.Y. 


JOHN G. HUTTON, General Engineering Laboratory 

. . Itis largely the enterprise of the individual which 
makes him outstanding. In his own thinking he be- 
comes a cog in a machine, not realizing that every 
such cog is a chosen piece, performing functions for 
what it is best characterized as a vital member of a 
team operation. So it is with the individual in General 
Electric. Just as in the community an indiviilual is 
free to “be himself.” but for his own and the com- 
munity’s sake he must be part of that community. 
General Electric’s success lies in its unique ability to 
instill in its employees great team spirit yet at the 
same time to recognize the employee’s inalienable 
right to be himself. 


H. A. WINNE, vice-president, Engineering Services 

. . An important point which many young people 
overlook is that, by and large, individuals work in 
groups of reasonable size in either large or small com- 
panies. In the large company these groups may be 
called units or sections, and a number of these may 
constitute a department: a number of departments 
may make up a division; and the company may com- 
prise several divisions. In each component the “mana- 
ger” has a comparatively small number of people 
reporting to him, and consequently any outstanding 
performer quickly comes to his attention, 

Furthermore. in General Electric we have a number 
of courses which train for advancement and we are 
constantly combing the organization to recruit people 
for these courses. so by this separate means manage- 
ment keeps in touch with individuals. 

On the basis of forty-two years” experience in the 
Company I can assure you it is difficult for the college 


graduate to lose himself in the organization. There are 
too many people watching him, although he may not 
realize it for some time after entering the Company. 


J. L. MICHAELSON, manager. Employee Relations, 
General Engineering Laboratory...The Company system 
for periodic employee evaluation furnishes a valuable 
guide to the individual with respect to his progress 
and ability. It also imposes on supervisory personnel 
the requirement that they study carefully the char- 
acteristics of all their employees. The system is so 
arranged that ability and good performance cannot 
remain unnoticed. Far from remaining obscure. each 
individual’s characteristics are evaluated in order to 
provide him with the greatest opportunity to make 
use of his talents and abilities. 


J. A. SPENCER, manager, Employee Relations, Ap- 
paratus Sales... The day L began work with G.E. 
twenty-odd years ago, and entered the plant with 
thousands of other Company employees, I felt small 
and insignificant and much inclined to climb on the 
first train returning to Montana. In a short time, 
however, | realized that | would be considered as an 
individual at General Electric. 

I learned that the Company was operated in units 
of manageable size and that each person received 
individual consideration. M¥ supervisors discussed my 
progress with me at regular intervals. | also learned 
that every emplovee’s salary is reviewed individually 
at regular intervals. 


Through this I learned that the individual cannot 
become lost in General Electrice—neither can he hide! 


Vfolt. Cline fol foe confidence tn 
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